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how to choose the 
right colorimetric analyzer 


RITICAL process decisions must 
often wait hours upon the result of a 
trip to the laboratory for a_ wet 
analysis. But for those determina- 
tions that can be performed colori- 
metrically, continuous, automatic 
endpoint analysis can now be per- 
formed right on the plant floor. New 
Milton Roy instruments continuously 
run through every step of a wet 

lysis in the parts-per-million— 

parts-per-billion range without 

vision. And any colorimetric 

vsis that fits these basie require- 
ited: 

No m 


required 


— completely automatic quantitative analysis lah” describes Quantiche m color- 


rmetrie analyzers. The unit illustrated ahore ; slica in parts-pe r-hillio 


concentration, safequarding boiler and turbi?) f mi r electrie generating utilit 


’ 7) 


Unique Minus Delta P” metering a stand: millivoltmeter can be 
When to use the pumps, housed in the analyzer, meter quickly wired to recorder terminals 
up to four reagents with accuracies located inside the analyzer cabinet. 
within 0.25%. The Chemalyzer is compact, easy 
Extremely sensitive Quantichem ar Standard designs include a built-i: to operate, and can be installed ir 
alyzers measure concentrations it limit alarm and circular or strip chart minutes. It operates practically main- 


parts-per-billion (ppb) ranges with recorder with single or multiple re tenance-free. A!l parts in contact wit! 


Quantichem’ analyzer 


g 

accuracy approaching ‘ f ful corders. As many as eight different reagents are made of suitable cor 
le, and sensitivity of ‘ f ful samples can be sequenced through a rosion resistant materials. 
Ty ingle analyzer, with the analysis of Write for Bulletin 858-1 

soluble *h recorded on an eight-point strij a 

oxygen (0-30 ppb), copper, soluble chart recorder. Individually adjust 

iron, hydrazine, and others requiring able limit alarms are also available How to contro! 

» to four chemical reagents. for each of the multiple samples. with Milton Roy analyzers 


ical determinations include sing] 


p 
silica (0-50 ppb), dissolved enc 


1 
A dual beam optical system ani ; a ; 7 . ; : 
. : Write for Bulletin 1156-1 rhe high limit switch available 


the use of two sample cells (one as a . ‘ t ’ 
Instrumen can e User 


reference cell li J Se ger ere i 
of errors in measurement due t When to use See aes oe, on 
physical interference with the ligh the Chemalyzer* analyzer OR te a = - ae ss pet : = Ned 
path, different phototube aging char- i ; pe . eo Opping a controle ; 
acteristics, sample turbidity, Sample lhe ( hemaly zer unit signe z — piltronpid and aUNE an ave 
eolor. and dirt on cell “windoy g. simple colorimetric analyses requir- matic regeneration cycle on a zeolite 
ing a single reagent, such as water oftener. Through the use of a pro 
hardness, residual chlorine and phos- portional slidewire in the recorder, 
phates. A simple inexpensive unit, it the Quantichem analyzer can auto- 
has no reference cell, and therefore matically vary the capacity of a cor 

requires samples free of turbidity trolled volume pump, to increase o1 
and discoloration. Though there is decrease the amount of chemica 
no amplification of the measurement eded by the process. 

ignal, concentrations of impurities 


o the parts per million 


re detectable 


data. Milton oy 
t Mermaid Lane, 


One typical application for Chem- 


alyzer instruments is monitoring ef 





fluent from zeolite softeners for hard- 
ness. At three or six minute intervals 
as specified a fresh sample of effluent 
is analyzed, and the ppm concentra 
1 of hardness is indicated on the 
of the instrument. An optiona 

re is a high limit relay and CHEMICAL INSTRUMENTATION SYSTEMS 

itch to energize a red light when- 
simple, compact and ‘ ever hardness concentration exceeds 
‘ a pre-set limit. If recording is desired, Controlled Volume Pumps « Quantichem Analyzers 
Tradename of Milton R Phila., Pa Chemical Feed Systems « pH Instruments 
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THE BIGGEST INSTRUMENTATION EVENT OF THE YEAR—New York City represents the ideal loca- 
tion for the ISA Fall Instrument-Automation Conference and Exhibit and 15th Annual Meeting of the Society. 


Readily accessiblé from all sections of the count) y by various modes of high speed transportation, New York— 
center of the world’s instrumentation market—-wili attract nearly 30,000 for this internationally recognized 
industry event e During September 26-30 over 50 technical sessions will be scheduled for presenting nearly 200 
informative papers and discussions on the latest instrumentation developments and concepts in most indus- 
tries and processes. At the modernistic, air-conditioned New York Coliseum close to 400 leading instrument 
manufacturers and their representatives will display ...and in many cases demonstrate... the newest scientific 
equipment ranging from tiny micro-components and circuitry to complete instrumentation control systems in- 
cluding the hardware that goes with them e This year’s Big Show in New York is a MUST. Make plans now 
to attend, to exhibit e For further information write... INSTRUMENT SOCIETY of AMERICA 


», 


> 
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largest double-seated control valve ever made 


When you are talking big control valves, 

talk to Kieley & Mueller. K&M is the largest 
manufacturer of the big ones, control valves 
above 16 inches. Standard globe-type valves are 
available in 20, 24, 30 and 36 inch sizes; even 
larger valves will be produced on special order. 
This 36-inch double-seated angle valve 

closes snugly on giant Teflon seats. The inner 
valve positions responsively, gliding on special 
roller-slide bearings. It’s massive, but is operates 
protected by a K&M patented torque resistor. 
Beyond the problem of size, this valve is 
mounted on its side, and it has been performing 
creditably for over four years. 

BIG or small, if it’s control valves, you'll 

like the pitch-in, helpful approach of your local 
K&M representative . . . plus capable 
engineering and manufacturing follow-thru at 


the K&M plant. 
Write for Bulletin CV-53. 


ABOVE: Partial cross-section of K&M 
36-inch valve showing general con- 
struction. 

AT RIGHT: Actual size of a 36 inch 
valve can be visualized from this illus- 
tration of a workman inside the valve 
body performing finishing operations 


KIELEY & MUELLER, INC. 


64 Genung Street + Middletown, New York 


78th Anniversary... Oldest U.S. Pressure and Level Control Valve Manufacturer 
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. What's New 9 Coming Events 24 
. 14 Missile/Space 28 
wpcmnaetes Data Handling 31 
International 18 Reader Feedback 32 
Companies on the Move 23 Applications 36 
BASIC RESEARCH, Editorial, Charles W. Covey ..... ; eg, a 
SOLVING ADVANCED CONTROL PROBLEMS WITH ELECTRONICS eee .. 42 
Clearly explained and fully illustrated are solutions to five tough but common control situations, 
using standard electronic instruments P. H. Drinker 
HOW GOOD IS YOUR LOCKER-ROOM RATING? _.. 46 
When your men are washing up after work, what do they say about your instrument department 
its Organization, equipment, training and advancement? Donald W. Richmond 
PHOTOINSTRUMENTATION GETS THE PROOF 48 
Ac GM's vast automobile proving grounds, photoinstrumentation is the most useful tool 
Iwo top-flight executives take a hard look at present and future pulp & paper mill automation 
WHAT MANAGEMENT WANTS FROM INSTRUMENT ENGINEERS |W”. / Gillespie 52 
HOW TO GET OUT OF AN INSTRUMENT RUT, Ear! Seagrave 54 
DO SHIELDS IMPROVE THERMOCOUPLE RESPONSE? . 56 
To answer this important question, a major research institute investigated accuracy and response 
speed of fine-wire couples in high temperature gases C. E. Moelles 
REVIEWING PLATINUM RESISTANCE THERMOMETERS 60 


Here's a short refresher on the basics of these accurate, versatile temperature sensors, now finding 
increasing use in industry, especially for subzero or distant measurements 


PRESSURE AND FORCE TRANSDUCERS FOR SHOCK TUNNELS ; 
Investigations on both strain-gage and piezoelectric transducers is reported by General Electric 


C. J. Harris, E. M. Kaegi and W. R. Warren 


researchers 


TEACHING WITH A PNEUMATIC ANALOC. 
[his Instrument Education Experiment gives full procedures and a bill of material for building 
and using a classroom demonstrator process-control analog Robert M. Hubbard 
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WIDER CHOICE 


DEKORON 


NEW POLY-COR 





Dekoron products are first in the field for wide selection .. . quality... service... new product 
development. And the New Poly-Cor is the latest development to make instrument tubing news. 


For here is a superb instrument line harness of exceptional quality with features never before 
available. Check them carefully. New grade of all-black polyethylene for operation at higher 
temperatures ... number coding of tubes for easier hook-up... Mylar® vapor barrier. . . lighter 
weight. All these features are now standard in New Poly-Cor — and at no increase in price 


Request a Dekoron sample today and get full specification data from your local representative. 
Dekoron products represent years of experience in the instrument field... are application- 
engineered by the company with the greatest application experience. A-2751A 


Lengths 
UP TO 1000 FEET 


Lighter Weight Viny/ Sheath 


EASIER FLEXIBILITY 
INSTALLATION 


Mylar Barrier 
NO PENETRATION 


All-Black Tubes 
ULTRAVIOLET 
RESISTANCE 


New Black Polyethylene 
HIGHER TEMPERATURE 
OPERATION 


Number Coding 
CONVENIENCE 


Dekaron products 


QUALITY © RESEARCH «+ SERVICE 


SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION * MANTUA, OHIO 
CIRCLE NO. 5 ON PAGE 108 
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Reproduce your time-temperature cycles exactly 
with L&N cam-type program control 


At the flip of a switch you can heat... soak... 
and cool at a preset rate for a preset time with 
L&N’s improved cam type program control! 
Whether your program is linear or non-linear, 
this control will continuously regulate input to 
reproduce your cycle... again and again. 

Heart of the system is the program unit 
Essentially it’s a motor-operated cam and a cou 
trol slidewire. The cam is calibrated . . . making 
it extremely easy to lay out and cut to any time- 
temperature cycle. Changing a cam to meet a 
new program takes only a minute. For additional 
flexibility, the unit has seven standard speeds... 
permitting a multiple number of programs. 

Other elements in the control system include a 
primary element, a Speedomax® recorder and as- 
sociated control relay, and a final control device. 


CIRCLE NO. 


6 ON PAGE 108 


Any change detected by the primary element and 
measured by the recorder is checked by the pro- 
gram unit, which regulates the final control de- 
vice to keep the process on cycle. 

Also available is a motor-operated front set- 
ter type of program control. Recommended for 
linear programs only, this system offers great 
flexibility within the range selected. 

30th types are available for Two-Position or 
proportioning control . .. will regulate input to 
electric or fuel-fired furnaces. 

Can your process benefit from programmed 
heating and cooling? If so, itll pay you to in- 
vestigate L&N program control. For more infor- 
mation, call your nearest L&N office, or write 
4929 Stenton Ave., Philadelphia 44, Pa. Ask for 
Data Sheet ND4633(4). 


LEEDS IN NORTHRUP 


instruments | {| Automatic Controls « Furnaces 
' 
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Minuteman 


es .Another : ; Minuteman, a three-stage solid propellant intercontinental 
. : : missile, is moving through its early development and test 

major ei ‘ programs on or ahead of the time schedule originally set for it 

This advanced ICBM, the fourth in a family of four Air Force 

ballistic missiles, is designed to be fired automatically from under 


USAF weapon ‘ ground silos or mobile launchers. Minuteman will be constantly 


‘ at ‘‘ready”’ giving America an almost instantaneous retaliatory 

system in : capability for defense e The Minuteman concept developed early in 

1957 when Space Technology Laboratories conducted a study of 

d | t the characteristics of second-generation missiles to satisfy the 
eve opmen requirements of the Air Force Ballistic Missile Division. STL provides 
over-all systems engineering and technical direction for Minuteman 

as it has for the Atlas, Titan, and Thor programs. The application of 
compatible components, systems, and experience developed through the 
years is bringing Minuteman closer to the threshold of operational 

capability e Among the industrial organizations developing Minuteman 

are such major contractors as: Boeing Airplane Company for assembly and 
test; Thiokol Chemical Corp., Aerojet General Corp., and Hercules 

Powder Company for engines; Autonetics, a Divisionof North American Aviation 


for guidance; and Avco Corp. for re-entry vehicle 


To assure continued growth in these and related space 
programs, STL is already projecting state-of-the-art advances 
five and ten years ahead. Outstanding scientists and 

engineers with unusual capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines are 
invited to investigate positions at STL. Please send resumes to: 


SPACE TECHNOLOGY LABORATORIES, INC. 
P. O. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday 


Los Angeles e San Diego e Santa Maria e Sacramento e Denver e Cheyenne 
Cape Canaveral e Washington, D.C. e Manchester, England e Singapore e ‘Hawaii 
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SCANNING \ WHAT’S NEW 


MAGNET LAB AT MIT—-The world’s most powerful magnet will be 
part of a new Magnet Laboratory to be built under a $9.5 million ARDC 
contract at Massachusetts Institute of Technology. With its array of gen- 
erators, the lab will be able to produce a continuous magnetic field rated 
at 250,000 gauss, more than 500,000 times larger than the earth’s magnetic 
field. Construction of the lab is expected to start about mid-1961. 


“SEEING” SUPERCONDUCTIVITY—An important new technique 
for the study of superconductivity, developed at General Electric’s Research 
Laboratory, permits direct visual observations of transformations between 
the normal and superconductive states. Superconductivity is a property of 
certain materials in which all resistance to passage of an electrical current 
disappears at temperatures near absolute zero (—459 F). Superconductive 
devices are expected to find important applications in electronic compu- 
ters, missile and aircraft guidance control systems and other electronic units. 
The General Electric discovery will speed development of practical elec- 
tronic devices employing this phenomenon. 


NAVY DEVELOPS DEEP SEA SPHERE—An unmanned deep-diving 
sphere named “Deep Dip” has been developed by the U.S. Naval Ordnance 
Lab at Silver Spring, Md., to carry recording instruments into the deepest 
ocean voids and return them to the surface after hours, days or weeks at 
the bottom. Designed primarily to make magnetic, electro-magnetic, radio- 
active and acoustic measurements, Deep Dip can also be used for underwater 
photography, bottom sampling and deep ocean current measurement. The 
nerve center of Deep Dip is a 30-inch diameter sphere built by Baldwin- 
Lima-Hamilton. 


NEW ENERGY SOURCES-Three new methods of generating elec- 
tricity have been developed by three U.S. firms, including two giants and 
a newcomer. 

Westinghouse scientists have united two advanced forms of power gen- 
eration to convert the heat of fission inside a nuclear reactor directly into 
electricity. The Westinghouse development is a thermionic-thermoelectric 
generator built into a nuclear fuel assembly and inserted into a reactor to 
produce electricity. 

RCA has developed an electronic device which produces electricity direct- 
ly, without moving parts, from heat provided by ordinary fuels. The unit, a 
tube of the type known as a thermionic energy converter, has been operated 
in tests from heat sources of 1,100° C and has converted up to 14% of the 
heat energy directly to electric energy. 

The newly-formed Energy Conversion Laboratories in Detroit, Michigan, 
have discovered an entirely new method of producing electricity which 
uses the presently unused energy released by free radicals as a self-sus- 
taining source of useful power. Constant streams of these highly reactive 
particles are being produced by various means in a safe, simple and seem- 
ingly self-sustaining system; their natural atomic reactions are being con- 
trolled at near room temperature. 
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Foxboro eliminates the amplifier from 
pH recording and control 


cuts the drift, cuts the cost, cuts the maintenance, tool 


eo] 


Foxboro pH Dynalog 
Controller — for use 
where it is desired to 
hold pH at a predeter- 
mined value 


arse 


FOXBO 


Foxboro pH Dynalog 
Indicator — for use 
where complete record 
of pH value is not 
required. 


ISA Journal 


Tuat’s RIGHT — the intermediate amplifier is gone from Foxboro’s new 
low-cost system for measuring pH. And gone with it is the wasted panel 
space, the drift, the daily standardization inherent with carlier systems. 
In the new Foxboro system, the signal from the pH electrode goes direct 
to a high impedance Dynalog* receiver — without intermediate amplifica- 
tion. Signal operates a direct-reading indicator or recorder—or a controller 
and alarms, when desired. 


The new Foxboro pH system is the simplest, most economical method of 
measuring pH available today. Ask your Foxboro Field Engineer to tell 
you about it. Or write for data sheet. The Foxboro Company, 348 Neponset 


Avenue, Foxboro, Massachusetts. 
: ; *Reg. U.S. Pat. Off. 
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SCANNING \ WHAT’S NEW (Continued from page 9) 


SOLID-STATE LOAD, FREQUENCY CONTROL SYSTEM - 
An all-solid-state load and frequency control system which does away with 
moving parts such as slidewires, motors and gear trains, as well as vacuum 
tubes, has been developed by Minneapolis-Honeywell Brown Instruments 
Division. First deliveries will be made to Philadelphia Electric Company 
and Iowa-Illinois Gas & Electric Company. 


STAR CAMERA~An astrograph—a telescope for precisely measuring the 
motion of stars in our galaxy—will be built in the Southern Hemisphere 
with a $750,000 Ford Foundation grant. The new star camera will fill a 
gap, consisting of one-third of the sky, in which the position and speed of 
stars cannot now be measured with great precision. The Ford grant was 
made to Yale, which will operate the astrograph jointly with Columbia Uni- 
versity. 


“COHERENT” LIGHT-—A source of “coherent” light, brighter than the 
center of the sun, has been developed by a team headed by Dr. Theodore 
H. Maiman of Hughes Aircraft. The source, called a “laser” (from Light 
Amplification by Stimulated Emission of Radiation), is a solid-state elec- 
tronic device smaller than a water tumbler, and containing a synthetic 
ruby as its “heart.” The laser projects the radio spectrum from 50,000 
million cycles to 500,000 billion cycles, opening the way for a host of 
important applications. Dr. Maiman cites among them the true ampli- 
fication of light, focusing of light into high-intensity beams for space com- 
munications, new means for investigating properties of matter and per- 
forming basic experiments of physics, vast increases in the number of 
available communications channels, and use of high light concentration for 
industrial, chemical and medical purposes. 


GE GETS $15.5 MILLION CONTRACT-General Electric has re- 
ceived a $15.5 million Air Force contract to provide a precision trajectory 
measurement system for the Atlantic Missile Range. Substantially more 
accurate than any trajectory measurement system now available, it will 
be able to use an orbiting satellite to pinpoint the location of tracking sta- 
tions on the ground. 


NSPE WILL CERTIFY TECHNICIANS-—The NSPE Board of Direc- 
tors has approved establishment of an Institute for the Certification of En- 
gineering Technicians and Engineering Technologists, “to provide a much 
needed means of recognizing the status of technician members of the tech- 
nological team.” The institute will determine the qualifications of all per- 
sons who apply for certification and grant a certificate in the appropriate 
grade to applicants who successfully meet the criteria for certification. 


U.S. SPONSORS OCEANOGRAPHIC RESEARCH-The Federal 
Government will lend support to an international expedition to the Indian 
Ocean which begins late this year and extends through 1964. The Nation- 
al Science Foundation will plan and coordinate U.S. participation, including 
financial support, and the Navy will supply oceanographic ships. Among 
the many practical implications of the expedition, charting and sampling 
of the ocean floor will provide useful information for navigation and fish- 
eries. 
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Recorders of the future will have 


One of the reasons why the 90 (pneumatic) and 700J 
electronic) recorders have become the must wanted miniature 
instruments is this exclusive Taylor feature . . . powerful 
Servomatic motors that give more precise pen positioning than 
, ever before. Check these benefits: 
Powerful Servomatic Motors @ Threshold sensitivity of 0.1% to input signal. 
@ 150 times more power than bellows type used in conventional 
pneumatic recorders. Over 1,000 times the output power 
in both TRAN SCOPE ' of galvanometer systems in electronic instruments. 
Unprecedented standards of accuracy—% of 1% in 
standard instruments—14 of 1% optional. 
Pneumatic and Flectronic 3 months’ ink supply mounted on the pen—no capillary. 
Integral heavy duty process alarms in recorder cases .. . 
2 per servo ... up to 6 per recorder. 
; @ No flimsy linkages and levers. 
Recorders give e Truly rectilinear chart—no curved time lines. 
Servomatic motors also allow these optional features: alarm 
contacts; retransmitting potentiometer; function generation; 
unprecedented accuracy digital output with encoder discs. 
“Hunk of Brass” Test. Ask your Taylor Field Engineer to show 
you the ‘Hunk of Brass’ test conclusive proof of the power 
of records —-— of Servomatic motors to assure positive, precise positioning of 
the pen. 
For full details of TRANSCOPE servo operated recorders and 
their many superior features, write for Bulletin 98335 (electronic) 
or Bulletin 98286 (pneumatic). Taylor Instrument Companies, 
Rochester, New York, and Toronto, Ontario. 


700J (electronic) servo motor is 90J (pneumatic) servo motor is 
2 phase, size 15, 60 cycle, 117 essentially a power piston 
volt—built to military speci- ¢ with a_ built-in positioner. 
fications. Precision gearing Solid construction assures 
couples the servo to a precise long, trouble-free life. 
feed-back device with high 

torque. 
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TRANSCOPE 700) 
ELECTRONIC 
RECORDER 


... laylor has it NOW! 


MEAN ACCURACY F/RST 
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Judging by 
the Company 
We Keep... 


“the Company We Keep” are 


keenly aware that high-density Pneu- 


matic Control Circuits require man- 


ufacturing experience and know-how. 


At the drawing board level. the sys- 


tem must be laid out with complete 


understanding of ultimate field serv 


ice demands. 


At the shop-floor level, experienced 
technicians must employ the sound- 
est procedures known to the craft. 
So that, in the end, a complex 
system is produced in its simplest, 
most functional form 
lhe extra care given to these mat- 
ters assures “the Company We Keep” 
that their control systems reflect the 
best abilities of the industry. 


distinguished 


Will you join this 
group by requesting an Electro-Mech 


quotation on your next requirement ? 


Electro-Mech Corp.., Norwood, N. J. 
| 


Electro-Mech 
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Record First Quarter 


rhe instrument industry show- 
ed record 1960 first quarter pro- 
fits after taxes, according to the 
latest Quarterly Financial Re- 
port of the SEC and FTC. 


Overall first quarter profits 
were $74-million, compared with 
1959 first quarter profits of $62- 
miliion. The same report shows 
first quarter ’60 sales at $1,229- 
million, compared with 1959 first 
quarter sales of $1,081-million. 


Growth Potential 
For Electronics 


Growth pote; 

tronics indiust 
decade seen 
application 
inirared techr 
computers accordi! 
Year Investment Forecast jus 
published by Dominick & Domi 
nick, investment barikers and 
brokers. 


| 


Of D & D’s nine “superior! 
growth” industries, seven are 
instrumentation-oriented or are 
headed in that direction elec- 
tric public utilities, chemicals 
and plastics, drugs, metals, na- 
tional defense and, of course, 
electronics and computers. D&D 
assert that these industries can 
accomplish a sales growth of 80% 
over the next decade, and also 
maintain a proportionate growth 
in earnings. 


Sales & Earnings 


Standard Kollsman Industries, 
Inc., (formerly Standard Coil 
Products) sales for the first half 
of 60 are expected to exceed 
$45-million, compared with sales 
of $35.2-million in the first half 
of ’59. 


Arnoux Corporation’s sales for 
the last quarter, ending February 
29, were a record $1,048,330. 


Gulton Industries had record 
net sales of $10.6-million for the 
fiscal year ended February 29, an 
increase of 42° over the previ- 
ous year’s sales of $7.4-million. 


Jerrold Electronics net income 
after taxes for the fiscal year 
ended February 29 amounted to 
$810,251 or $.67 per share, com- 
pared with $397,656 or $.36 per 
share last year, an increase of 
approximately 104%. 


Net sales of IMC Magnetics 
Corp. for the year ended Feb- 
iary 29 rose 434% to a new 
ak of $4.3-million from $3-mil- 
on in 1959 


igners for Industry sales 
ie six months ended April 
(0) were 51.6-million, a 100% in- 
crease over total sales of $870,153 
during the same period last year. 


Competition Keener 


With manufacturer’s inventor- 
ies well stocked, competition 
among industrial enterprises of 
the country is becoming keener, 
so suppliers will be meeting in- 
creasing demands for quality 
and prompt service. This is the 
consensus among purchasing ex- 
ecutives of Daystrom, Inc., who 
claim that those excelling in 
these goals will win out in the 
battle for business in the year 
ahead. 


Contracts 


Ampex Data Products Co. has 
received a quarter-million dollar 
order from Sylvania Electronic 
Systems Division for a complete 
tape system to meet Sylvania’s 
computer system requirements. 

(Please Turn to Page i7) 





Ever see a 6 push-button variable chart speeds 


Transistor speed switching; no gears 


NEW STRIP-CHART RECORDER 


that offered you all this: 0.2% resolution and accuracy 


Local or remote chart or pen control 


0.05% full scale sensitivity 


Continuous span voltage, 5 mv to 100 v 








The all-new Moseley Model 80A Strip-Chart Recorder 
is a precision instrument providing greater versatility 
and convenience than any commercial strip-chart re- 
corder previously available. Glass door protects chart; ball-bearing carriage 
rolls out for easy chart or circuit access 

Model 80A gives you instant selection — through 
transistor switching — of 6 chart speeds. All other 
function controls are grouped in a newly convenient 
array on one front panel. The input range of 5 mv to 
100 v is covered in 10 steps, or by vernier for com- 
pletely continuous span voltage control. Input resist- 
ance is 200,000 ohms/v through 10 v, 2 megohms on 

higher ranges. Full range zero set, pen speeds to 0.25 
sec full scale, chopper amplifier, standard 120’ rolls. colada WEA lap toaen ean eat oo 
For 19” relay rack. $1,750.00. - 
Data subject to change without notice. Price FOB factory. NEW! TYPE F-2 LONG-STRIP CURVE FOLLOWER 


New-concept curve follower tracks, converts ordinary re- 
corded trace to electrical energy; requires no metallic 
inks or re-drawing. Employs unique photoelectric-oscil- 
lating mirror principle: permits digital output for tapes, 
cards, etc. 





ody sae 
, ee 


sh 


we 





SEE YOUR MOSELEY REPRESENTATIVE OR WRITE 
DIRECT FOR DETAILS 


Pioneer and leader in X-Y and Strip-Chart Recorders 





F.L. MOSELEY CO. 


recor le rs E-8, 409 N. Fair Oaks Ave., Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 
Field representatives in all principal areas 
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FLY THERE ON UNITED AIR LINES! 
ISA FALL INSTRUMENT -AUTOMATION 
CONFERENCE AND EXHIBIT © 15th ANNUAL MEETING 
NEW YORK CITY, SEPTEMBER 26-30, 1960 


pnb, 


i 
ii 
i 


i 
4 
4 
¥ 


epee 


You enjoy delicious meals in the extra privacy of wide, high-backed seats. 


United Air Lines famous extra care service attends 
you all the way. So make sure you don’t miss out 
on this year’s convention—fly there on United Air 
Mainliners. For reservations, call your 


United Air Lines serves the Convention Route of 
the Nation—with convenient day and night Jet 
Mainliner® schedules between major cities coast to 
coast, and to Hawaii. Service includes both DC-8 Lines Jet 
Jet Mainliner and 720 Jet Mainliner. And, of course, local United Air Lines office. 


UNITED 
The best of the Jets 


plus United's Extra Care ® 
THE EXTRA CARE LINE 
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(Economics, from Page 14) 


The City of Jacksonville has 
awarded Leeds & Northrup a 
$125,000 contract for an advanced 
generation controller which will 
enable the city to produce more 
power from less fuel. 


Servomechanisms announced 
receipt of a contract from Pica- 
tinny Arsenal for development 
and fabrication of a 560-watt 
thermoelectric generator. 


CBS Laboratories has received 
a contract from the U.S. Army 
Signal Corps to develop new 
techniques for the formation of 
micro-junctions in semiconduc- 
tors. 


Siegler has received an initial 
contract for $15-million from 
Convair-Astronautics for auto- 
matic electronic launch control 
equipment for the operational 
Atlas ICBM. 


A $1.5-million contract for 
what is described as the largest 
and most advanced general pur- 
pose analog computer in the 
world has been awarded to Elec- 
tronic Associates, Inc., by NASA. 
The computer, made up of five 
separate systems, will be 132 feet 
long and will occupy about 1,800 
feet of floor space. 


The system will be used to 
simulate such projects as space 
station rendevous, satellite and 
missile launchings and other ad- 
vanced space projects. 


Fairchild has won a $1.9-mil- 
lion Army contract to develop 
an advanced photo transmission 
system that will be adaptable for 
all presently known or planned 
drones and manned aircraft. 


Control Data Corp. has receiv- 
ed orders for two Model 1604 
large scale solid-state computers 
from Lockheed Missiles and 
Space Division to be used as part 
of the ground-based data receiv- 
ing stations in the Air Force’s 
Discovery, Midas and Samos sat- 
ellite systems. 


The U.S. Navy has awarded a 
$7.5-million contract to Hughes 
Aircraft to build guidance sys- 
tems for the Polaris missile. 


CABINETS HOUSE 
TEST EQUIPMENT 
FOR MEASURING 
DRIFT RATE IN 
MISSILE INERTIAL 
GUIDANCE GYROS 


A siderally driven and equatorially 
mounted gyro test table rotates the unit 
at a rate of one revolution per day 
relative to gravity to obtain ‘‘drift’’ rate- 
test data. 


Missile inertial guidance gyros de- 
signed and produced by American 
Bosch Arma Corp., Hempstead, New 
York, are electronically tested for 
“drift rate” by Sanborn “150” Oscillo- 
graphic Recording Systems designed 
and developed by the Sanborn Com- 
pany, Waltham, Massachusetts. These 
highly specialized test units are housed 
in EMCOR Cabinets. The gyros under- 
go torque-feedback tests as a means 
of measuring electronically the “gyro 
drift-rate” which is the error of the 
gyro in providing a space fixed stabili- 
zation reference. The analysis ob- 
tained from these torquing patterns 
enable Arma engineers to separate 
the “drift rate” into various contribut- 
ing factors — random drift, drift due 
to acceleration and non-acceleration 
sensitive drift. The flexibility, versa- 
tility and structural capacities of over 
600 basic frames in the EMCOR 
MODULAR ENCLOSURE SYSTEM bring 
dynamic engineering and “imagineer- 
ing” to meet electronic and instrument 
packaging requirements for missile 
testing, firing and tracking equipment. 


Sta, 


Originators of the Modular Enclosure System 


Ingersoll propucts Division 
BORG-WARNER CORPORATION 


630 


CONGDON 


DEPT. 1222 e@ ELGIA 
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New 


INDICATING INTEGRATOR 


High sensing rate handles 
short-run batches, 
fast-changing flows 


Newest addition to rotameter instru- 
mentation ... Brooks’ MPT-53 Indi- 
cating Integrator. Capable of a high 
sensing rate—20 to 60 counts/min. 
—the MPT-53 is ideally suited to 
operations involving short-run 
batches or rapidly fluctuating flows. 
It can be used “as is,” or with sup- 
plementary remote, predetermining, 
or tape- or card-printing counters, 
for virtually any automatic batching 
or accounting function based on 
flow. 

Operating through a unique meg- 
netic position converter, the unit 
gives an accurate readout in p.ecise 
linear relationship to the actual, 
calibrated flow rate of the asso- 
ciated rotameter. It imposes no 
backloading and, therefore, des 
not affect the accuracy of the 
rotameter. 

[he entire instrument is enclosed 
in a rugged housing suitable for 
outdoor installation. It is unaffected 
by vibration, dirty or corrosive at- 
mospheres, or extremes of ambient 
temperature. 

Bulletin 170 gives full details. 

Send for a cepy. 


—>|BROOKS 
‘> 


| ROTAMETER COMPANY 


ae: al 
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Meetings Abroad 


The 1961 International Meas- 
urement Conference (IMEKO) 
has been set for Budapest, Hun- 
gary, June 26 through July 1. 

IMEKO will broaden its scope 
in 1961, dealing not only with 
scientific and industrial meas- 
urements, but centering its in- 
terest also on the construction, 
design and manufacture of in- 
struments. In addition, IFAC and 
IMEKO will organize a special 
section for border questions of 
measurement and automation. 


Preparatory work on the Con- 
ference has already begun, and 
proposals concerning papers to 
be read or inquiries on details of 
the conference should be direc- 
ted to: John Johnson, Jr., Presi- 
dent, ISA, E. I. dr “ont de Ne- 
mours & Co., Inc., Wilmington 
98, Delaware. 


Italy Gets New 
Electronics Complex 


Within the space of a few short 
months, Italy has joined with 
two different U.S. firms in ini- 
tiating a major electronics in- 
dustry program. 

First plum to be plucked from 
the electronics tree was a $25- 
million electronics manufactur- 
ing complex to be developed in 
southern Italy under the direc- 
tion of RCA. 

Now Raytheon has joined with 
two Italian groups to form what 
is believed to be among the larg- 
est single electronics companies 
in Italy — Selenia Spa. The new 
company, which will also be 
based in southern Italy, in the 
Rome area, will be owned by 
Raytheon, with 40%; Finmecca- 
nica, an Italian governmental 
holding company of 27 manufac- 
turing areas, with 40%; and the 
Italian Societa Edison, with 20%. 
Raytheon is making a capital in- 
vestment of $3-million. 

Selenia’s planned program 
calls for the production of vari- 
ous electronic equipments, both 
commercial and military, with 
emphasis on the development of 
entirely new commercial prod- 
ucts. 
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U.S. Firms Abroad 


A new company, Interaero 
GmbH, has been formed by Hans 
Liebherr, noted German indust- 
trialist, and Garrett Internation- 
al S.A., Geneva, a wholly-owned 
subsidiarv of The Garrett Corp. 


Interaero is designed to meet 
expanding aircraft business in 
West Germany, including manu- 
facture of Garrett-designed air 
conditioning and pressurization 
systems, electronic central air 
data systems for the Lockheed 
F-104G (German) and similar 
equipment for the Fiat G91 
(Italian) airplanes. 


Formation of a new company 
in Switzerland is spearheading 
a major expansion of operations 
in Western Europe for Bur- 
roughs Corp. The new company, 
Burroughs International S. A., 
with headquarters in Fribourg, 
Switzerland, will be responsible 
for the development of both new 
and existing markets. Burroughs 
expects that by 1970 its business 
in Western Europe alone will be 
greater than all of Burroughs 
current international business. 


American Bosch Arma and De- 
Havilland Holdings, Ltd., have 
acquired joint ownership of S. 
G. Brown, Ltd., Watford, Eng- 
land, a major producer of pre- 
cision navigation and gyroscopic 
equipment. They plan to expand 
and diversify the product line. 


Beckman Instruments last 
month began operation of two 
Swiss subsidiaries, Beckman In- 
struments International, S.A., an 
operating company to coordinate 
Bezkman’s overseas marketing 
ope. ations, and Beckman Instru- 
ments Investments S.A., a hold- 
ing company. 


RCA will open a new research 
lab in Japan, near Tokyo, in the 
near future to conduct funda- 
mental studies in the physics and 
chemistry of solids. Dr. Martin C. 
Steele was named director of re- 
search for the new lab. 


Tracerlab’s Western Europe 
subsidiary, Tracerlab (Holland) 
N.V., has moved to larger quar- 
ters in Amsterdam. 





ORDER YOUR COPIES NOW 
6 NEW ISA RECOMMENDED PRACTICES 


Dynamic Response Testing of Process 
Control Instrumentation —Part li 


Devices with Pneumatic Output Signals 
RP 26.2 


This new 12-page RP presents in a concise 
manner the procedures for performing dynamic 
testing (sine wave and step signal) of instru- 
ments and components with pneumatic output 
signals. Included are load configurations, sig- 
nal gencration, parameters, equipment set-ups, 
tabulation of data, and references on dynamics 
of instrumentation. 


Price $.50 to members of ISA —§$.75 to Non-members 


Dynamic Response Testing of Process 
Control Instrumentation —Part Ill 
Devices with Electrical Output RP 26.3 

This new 12-page RP presents in the same 
form as Part II above, the procedures for per- 
forming dynamic testing of instruments and 
components with electric output. 


Price $.50 to members of ISA —$.75 to Non-members 


(Both RP 26.2 and RP 26.3 are two in a series of five ISA 
Recommended Practices on Dynamic Response Testing. RP 
26.1 was issued early in 1958. RP 26.4 and RP 26.5 are 
now being prepared.) 


Electrical Instruments in Hazardous 
Atmospheres RP 12.1 
This 8-page Recommended Practice provides 
general guidance for the safe installation of 
electrical instruments using appropriate means 
to prevent ignition of flammable gases and 
vapors. 


Price $.50 to members of ISA — $.75 to Non-members 


Instrument Purging for Reduction of 
Hazardous Area Classification RP 12.4 


This 12-page Recommended Practice covers 
the specific technique of reducing the hazard 
for electrical instruments by continuous addi- 
tion of air or inert gases within a general pur- 
pose enclosure. 

(Both RP 12.1 and RP 124 are two in a series of six ISA 


Recommended Practices on design and installation of elec- 
trical instruments in hazardous atmospheres. Four other 


RP’s are now being prepared.) 
Price $.75 to members of ISA — $1.25 to Non-members 


Flange Mounted Sharp Edged Orifice 
Plates for Flow Measurement RP 3.2 


This 8-page Recommended Practice covers 
terminology, materials of construction, dimen- 
sions, and tolerances for various types of orifice 
plates designed for bolting between flanges 
with flat or raised face. 


Price $.50 to members of ISA —$.75 to Non-members 


Flowmeter Installation Seal and 
Condensate Chambers RP 3.1 
(Permanent Status) 


This 8-page Recommended Practice is the 
revised and Permanent Status of the original 
RP first issued in 1951. It incorporates modi- 
fications in accordance with comments sub- 
mitted by users and manufacturers. This new 
RP covers fabrication, installation and error 
correction factors. 


Price $.50 to members of ISA —$.75 to Non-members 


Company Purchase Order accepted or cash or check please with personal order. 


Send Orders to: Publications Sales Department, 
Instrument Society of America, 313 Sixth Ave. 
Pittsburgh 22, Pa. Atlantic 1-3171 
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_.. not even 24k GOLD... 











why you 
can depend on 


FISHER 
CONTROL 


24 hours a day ° 





VALVES — 


- —every day... 








.. could increase the value of a FISHER DMV! 


Why? Simply because the rea/ value of Fisher 
diaphragm motor valves lies, not in metal and 
fiber and paint. It lies in practical design, im- 
proved manufacturing techniques, rigid inspec- 


tion and a field organization second to none. 


These are the factors that represent your real 


assurance of trouble-free performance in Fisher 


PRACTICAL DESIGN ENGINEERING 
Design Engineering at Fisher is always aimed 
at solving industry's flow control problems in 
a practical and efficient manner. Continuous 
improvement for more than 50 years has re 


LATEST PRODUCTION METHODS 


This machine, the latest in precision grinders, Fisher's ratio of inspection personnel to pro 


control equipment. They are also the factors that 
have made Fisher control valves the standard 


throughout industry for nearly half a century. 


Next time you need control valves give the 


Fisher/Man a call. He’s conveniently located 


for service and you'll find he has what you want 


.and where you want it... in a hurry. 


RIGID INSPECTION PROCEDURES 


produces a super-finish on all valve guides and tion personnel has always been 

bushings. It is just one example of combining highest in the industry. This make 
J 

modern machine tools and the skill of experi Fisher's rigi 

sulted in a series of Fisher Diaphragm Motor enced Fisher craftsmen to 


inspection pt 


assure accuracy of 


Valves of proven durability and performance control and long, trouble-free field operation performed on a 4” 7 


iF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIP. CO., CORAOPOLIS, PA. 


SINCE 1880 





, 1960 


+ 


September 6-9 
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Cambridge, 





UTOMATIC 
CONTROL 
CONFERENCE 





—A 





@ 62 technical papers on the latest technological developments in automatic 
control theory and application 


@ The only conference during 1960 devoted exclusively to automatic control 


@ Jointly sponsored by ASME, AIChE, AIEE, IRE and ISA 
@ Report on the First International Congress of |.F.A.C. held in Moscow 


@ Sessions held in M.I.T.'s Kresge Auditorium and lecture rooms 


@ Housing on the campus of M.I.T. 





1960 JOINT AUTOMATIC CONTROL CONFERENCE SPECIAL FEATURES 
ISA members who have indicated interest in feedback control on membership 


forms will receive the Advance Program and Registration Forms by mail. To be 
sure you receive this information, write H. S. Kindler, Instrument Society of Amer- 
ica, 313 Sixth Avenue, Pittsburgh 22, Pennsylvania. Telephone: ATlantic 1-317]. 
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COMPANIES < Need SPECIAL 
ON THE MOVE 4 2 


“) ROTARY SWITCHES? 


N 5 
ew Companies GDN see 


¥ , 





Instrument Corporation of X oe Or 
America, ceeding European " %, » ESCO of WEYMOUTH 
quality control and research in- eb 
struments, has been formed at | 
1545 Kennewick Road, Baltimore 
a et : ; ; ESCO standard components 
ew company Ormond In- 
are assembled to meet 


strumentation Center, Inc., at 

11969 E. Slauson Ave., Santa Fe your requirements. 

Springs, California will spe- : 

cialize in strain measurement = A deviation from one of our standard 

equipment. ” switch assemblies will give you a special 
A new electronics firm, Comp- switch at a standard-switch cost. 

utronics, Inc., has ‘been formed Over 90% of our production is special 

at 5310 East Pacific Place, Den- in one way or another 

ver 22, Col. It will specialize in coaniie * ; = 

components and systems for in- Ny : , , 7 

strumentation, computers, con- ; 

trols and data handling. 


TYPE JR 





s> 
Mergers 
Allis-Chalmers and Bell & oN These standard switches con be 
modified to fit your application 
Howell have announced agree- 3S ae j a 
: ye merahi ‘Cc 4 © Type A — up to 8 positions, 7 sections 
ment on joint ownership of Ton- 3] maximum, detent mechanism, rating 5 
solidated Systems Corp. amp. 125 volts a-c/30 volts d-c 
7 Type AF — up to 8 positions, 6 sec- 
Stockholders will vote on _ the y* tions mania Rs action, rating 
proposed merger of Barry Con- with resistive load 5 amp. at 28 volts 
trols and The Wright Line, Inc. 3 d-c or 115 volts 400 cps, per MII 
mn . . : : 6807 
he consolidated company will > : 
be named Barry-Wright Corp. Type P — Multi-section, up to 4 posi- 
: tions, snap-action, rating 10 amp. 125 
. ‘ . a-c, 5 25 -c, 30, 60 
Kollmorgen Optical Corp. and 3 . — 506 Bong hes cage ae wae 
Inland Motor Corp. have merged. 4 vaite Ge. Can te eemmbied t nent 
P P | Specification MIL-S-15291. 
Varian Associates have com- : rage ep 2 
leted x “taht : ine the an Type JR — up to 8 positions, 30 sec- 
Pp ete ; negotiations or the ac- ao tions maximum, detent action, rating 10 
quisition of Semicon Associates. 3 4 amp. 125 volts a-c, 5 amp. 125 volts d-c 
‘ . : he . -' Type JK — 16 pos., 10 sec. max.; detent 
IMC Magnetics has acquired o~ action; 5 a. 125 v. a-c. Mfg to BuShips 
control of Arrow Valve Corp. i 815-1853013 and MIL-S-21604. 
. 6 oge s Type HT — up to 16 positions, 10 sec 
Industrial Scientific IS noW a tions maximum, detent action, rating 5 
wholly - owned subsidiary of ; amp. 125 volts a-c 
Fisher Scientific Co. Geared-Pair Type HT — up to 16 posi- 
: : tions, 20 sections maximum, detent ac- 
Houston Fearless Corp. has an- - tion, rating 5 amp. 125 volts a-c. A 
7 g p 
nounced the recent acquisition y - single knob controls _— Type - 
‘ i. . ~he é > > g ez »ch- 
of Marchetti Associates, Boston a — assembled with a gear mec 
ier ics "ACA oOre hry. x} eT y - e ~~ " 
ele ctronics research-engineering Navy Switches — to MIL-S-15291 and 
company. Bureau of Ships drawings 9000-S6202- 
’ 73075, 73826, 73827, 73295, 74422, and 
. . | others. 
Expansion Write for data sheets on individual 
1 - — : i lal 3 f switches or complete new catalog on ESCO 
NBS will be gm construction . - rotary multipole switches. Send us your 
within the next 12 months on the od requirements and we'll give you full specifi- 
first three building units for the cations on the ESCO switch that meets 








new Bureau labs at Gaithers- : . your need 
burg, Md. 


Barber-Colman has announced 
establishment of a Gas Chroma- i Lo = © |) re S| W e Y ivi © | U T on | 
tography Research Center at 
Houston, Texas. It is believed to ELECTRO SWITCH CORP. 
be the first of its kind ever estab- Weymouth (Boston 88), Massachusetts 
lished by an independent indus- 
trial concern. CIRCLE NO. 15 ON PACE 108 
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Indicating Pneumatic Controller aii 
: : « COMING EVENTS 
Is Fully Field-Serviceable! 


Biomedical Meet 
Expands Scope 


The 13th Annual Conference 
on Electrical Techniques in Med- 
icine and Biology, scheduled for 
the Sheraton-Park Hotel, Wash- 
ington, D. C., October 31 through 
November 2, will feature a di- 
versified program on biomedical 
electronics, with emphasis on an- 
alytical techniques. 

Among the subjects to be cov- 
ered are: General—flowmeter- 
ing, ultrasonic mapping, densi- 
tometry, electrophoresis, mass 
spectroscopy, microwave spec- 
troscopy, etc. Electroanalytical 
Techniques—polarography, spe- 
cific electrodes, coulometry, ti- 
trant generators, etc. Waveform 
Interpretation — heart sounds, 
nerve and muscle potentials, 
cardiovascular pressure, etc. 
Physiological Monitoring — as- 
tronauts, patients, etc. Plus cell , 
* and particle counting and sort- 

1150 Series for TEMPERATURE or PRESSURE | ing, and analogs. 
As in the past, this meeting 
will be sponsored by the Joint 
Introduced less than a year ago, this Robertshaw. Con- Executive Committee in Medi- 
troller, Transmitter and Receiver/Controller has found wide | cine and Biology representing 
acceptance where process applications demand economy, pre- | IRE, AIEE and ISA. 
cision and serviceability. The new non-bleed relay now offers Another highlight of the meet- 
even greater value. ing will be an exhibit of com- 
me. cial, institutional and scien- 
tific developments in the bio- 
medical-electronic field. 
@ . The conference will publish, 
Automatic reset optional immediately prior to the meet- 
ing, a 100-page printed report 
: R : ‘ with 600-1000 word digests for 
Open construction; easily serviced or recalibrated every paper, and supporting 
drawings and photographs, for 
distribution to all registrants. 
Manual adjustments; no tools needed Post-conference cost of this rec- 
Temperature ranges: —30 to -+-450° F., in 200° bands = ag $5.00. National Insti 
: i ; . L. Bowman, National Insti- 
Pressure ranges 0-20 psi. 3-15 psi., 0-150 psi. tutes of Health, Bethesda, Md., 
has been named chairman. 
Complete specifications in PU-757 The theme of the conference 
will be the application of elec- 
tronic techniques to analytical 
instrumentation. Scheduled for 
> discussion are the exploration 
(a and application of new electrical 
.-% and physical techniques for 
ail quantification of specific materi- 
als, determining molecular struc- 
MR. CONTROLS ture or providing recognizable 
characterization of materials of 
my *Feeene?” biological interest. 
FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE For advance program, circle 
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Proportional action—0.5% to 200% 
Fully compensated thermal system 


Fewer pivots: low hysteresis, added sturdiness 
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@ “Packaged” Protection, Jr. 


That's the new Hankison Model F-30 
Refrigifilter, designed to give medium 
capacity pneumatic systems micro- 
clean, dehydrated, oil-free compressed 
air... protect them from the rust and 
sludge conditions that lead to malfunc- 
tion and equipment failure. It’s rated 
at 30SCFM, gives you a dew point as 
low as 40 F at pressure. Like its older 
brother, the F-100, it requires no cool- 
ing water, eliminates problems caused 
by ambient temperature variance. Pres- 
sure drop across the unit does not 
exceed 142 PSIG. 

The new F-30 combines the functions 
of a condenser, separator, filter, and 
trap (internal or external), in a pack- 
age just 35” high. It discharges cool, 
dry air—exit air temperature is 52 F 
at rated capacity and 75 F ambient 
temperature. 


Ask today for the full story—just use 
the coupon at right 


O The Finish Started It All 


One of the world’s leading manufac- 
turers of laboratory furniture 1s 
particularly noted for his handsome, 
long-lasting surface finish, sprayed on 
with meticulous care. Water in their 
air lines is intolerable—and of course, 
very expensive in terms of refinishing 
costs. The answer seemed to be a con- 
densate trap, but none of several tried 
could handle the emulsified oil from 
the compressor, without plugging up. 


Phen, about two years ago they started 
to use a Hankison Mag-Pneu-Power 
Automatic Trap. The result? They're 
getting “perfect service” to use the 
Plant Engineer’s words, and their Mag- 
Pneu-Power Trap has never required 
other than routine attention 


Hankison Mag-Pneu-Power Automatic 
Traps use the actual pressure in your 
pneumatic systems to accomplish split- 
second discharge. A large, 42” orifice 
accounts for their non-clogging fea 
ture, and for the occasional cleaning 
that’s required, you simply open a 
blowdown petcock in the housing. 
They are used to discharge conden- 
sates and entrainments from all types 
of compressed air and gas lines, and 
to lend valuable assistance to air and 
gas dehydrating equipment. Stainless 
steel models are available for corrosion 
applications. 

[he coupon below will bring you full 
information. 


@ Refrigeration Air Drying Rated 
Superior by the Experts 


Authorities on pneumatics say that the 
best air cleaning and drying is done by 
mechanical methods, and that the best 
mechanical methods base their effi- 
ciency on refrigeration. 


Of all methods employing refrigera- 
tion, we maintain that Hankison Re- 
frigifilters are unsurpassed, for these 
reasons: They are compact, completely 
integrated, ASME Coded “packages” 
employing closed-loop refrigeration 
cycles to obtain their low dew points 





and to eliminate problems of ambient 
temperature variance and need for 
cooling water. Condensate—oil and 
moisture vapor as well as entrained 
liquids—is discharged through the Mag- 
Pneu-Power Trap. Solid contaminants 
are removed by the specially-designed 


filter cartridge 


Refrigifilters are available in two 
models — the new F-30, described at 
left, and the F-100, (shown above, in- 
stalled) which delivers — 30 F atmos- 
pheric dew point, has a rated operating 
pressure of 300 PSIG. 


For full details on the F-100, use the 
convenient coupon below. 


Pa) Se te ee a fee oa 


HANKISON CORPORATION, COLLEGE & PIKE, CANONSBURG, PA. 


NAME 


COMPANY 


CITY 


Tell me more about Hankison products. Specifically, | want information on 
F-30 Refrigifilters 
Mag-Pneu-Power Traps 
F-100 Refrigifilters 


+rankisore 
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ADVANCED PROJECTS AT LOCKHEED 


Now in its advanced development status, the Navy-Lockheed 
POLARIS Fleet Ballistic Missile is scheduled to be fully operational and aboard 
its specially designed submarines late this year. Full-scale test vehicles have been 
successfully flown on a regular schedule of firings for months with only two 
failures, a remarkable achievement in view of the totally different environmental 
problems involved in its underwater launch. With nearly three-quarters of the 
earth's surface being water, practically no target in the world is outside the 
POLARIS’ range of over 1200 nautical miles. The Division is systems manager 
for the POLARIS under the direction of the Special Projects Office of the Navy. 


The Air Force-Lockheed AGENA satellite 
is a versatile vehicle capable of numerous assignments. In its present 
DISCO program configuration, it is 19 feet long, 5 feet in diameter with 
an orbital weight of approximately 1700 pounds. Payload of several hundred pounds 
includes telemetry, instrumentation, guidance and attitude control systems, 
reentry vehicle and recovery capsule. The AGENA has accomplished several 
significant space “firsts.” It was first to be placed on the difficult polar orbit; first 
to be on a precise, predicted, and nearly circular orbit; first to change 
its att on orbit, with a turn of 180 degrees and a downward tilt of 60 degrees; 
first to eject a capsule; and first to prove advanced space systems such as ground- 
space communications, instrumentation, attitude and guidance and life- 
sustaining devices. The AGENA can be modified for a variety of space 
missions such as navigation; geophysical investigations ; 
lunar probes; long-range communications; and space probes. 
In addition to the DISCOVERER program, the Division is developing 
advanced AGENA satellites for the MIDAS program ( Missile Defense Alarm 
System) and the SAMOS strategic warning system. Lockheed is system 
manager and prime contractor for these projects under the direction of the 
Air Force Ballistic Missile Division (ARDC). 


An orbiting research facility to serve as an advanced 
base for space exploration, has been proposed in practical detail by Lockheed’s 
research and development staff. The station would carry a 10-man crew. 
Prefabricated compartments for the rim of the wheel, the spokes, and the three 
hubs would be launched ely by ballistic missiles and assembled in 
space by means of the -designed, Lockheed Astrotug. 


The Air Force-Lockheed X-17 solid-propellant 
ballistic missile has pioneered many new techniques, and the valuable experience 
gained from this program facilitated development of other, inter-service 
projects, including the Navy POLARIS FBM. The Navy's Project Argus radiation 
explosion featured the X-17 as the vehicle. Developed for the Air Force, the 
Lockheed KINGFISHER is designed to simulate enemy attacks to test our 
nation’s anti-bomber and anti-guided-missile defenses. The Air Force X-7 is a 
unique, recoverable ramijet-engine test vehicle designed to test new 
developments in advanced components for other missiles. 


The successful completion of projects such as these requires a bold and 
imaginative approach to entirely new environments. Lockheed's programs reach 
far into the future. It is a rewarding future which scientists and engineers 

of outstanding talent and inquiring mind are invited to share. Write: Research and 
Development Staff, Dept. H-24, 962 W. El Camino Real, Sunnyvale, 

California. U.S. citizenship or existing Department of Defense 

industrial security clearance required. 


MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS. SANTA CRUZ. GANTA MARIA, CALIFORNIA 
CAPE CANAVERAL. FLORIDA + ALAMOGORDO, NEW MEXICO + HAWAII 





Remove all traces 
of OIL 
from compressed air lines... 


NEW witkerson 


WOnWAMNA Tay. fe y 00 
OLD 
For air lines 4” to 5” P.T. 
2 with or without pipe flanges. 


Exclusive features of NEW Wilkerson 
““WHIRLFLO” FILTER 
Metal bowl or transparent bow! 
‘Micro Pruf’’ cartridge completely re 
moves oil and particles as smali as 3 
microns-—lasts 4 times longer 
200 greater CFM capacity. Maximun 
pressure 250 PSI with metal bow! 
Put the “‘WHIRLFLO’S” double-barreled 
action to work for you. 


1. Centrifugal force 
from special baffle 
vane sends 
taminants to we 
of cylinder 
from 
from 
drain into sump 


Then separated ai 
flows throug 
Micro-Pruf 
tridge. This 2-stz 
action cleans 
ter and 
months of 
cartridge 


SAVE on maintenance and operation 

1. The cartridge lasts 4 times longer than 
others 

. Cartridge easily replaced by removing 
one nut while unit remains on pipe line 


3. Addition of automati petcock elim 
nates human failure to drain, keeping 
artridge from water level 

WRITE TODAY for complete information 

on the efficient, money-saving Wilkerson 

Whirlflo Filter, designed for instru 

ment protection 


ILKERSON 


lode] Ste) 7 Vale), mr 


Ad 
Dedicated to heaping the NEW in pNEUmatice 


1636 W. GIRARD, ENGLEWOOD, COLO 
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Ceramic Gyro 


for Space Guidance 


The challenge to create the 
ideal gyroscope has existed for 
over 100 years. One of the most 
significant problems has been 
the lack of complete accuracy 
because of drift uncertainty dur- 
ing the performance of the gyro. 


Now a ceramic gyroscope, rep- 
resenting 10-fold improvement 
in accuracy has been developed 
by Minneapolis-Honeywell Reg- 
ulator Company. 


Designed for space guidance, 
the ceramic gyro incorporates 
gas lubricated spinmotor bear- 
ings. The new gyro was made 
possible by two major achieve- 
ments: development of a ceram- 
ic material hard as sapphire, dia- 
mond-honed into tiny, ultra-pre- 
cise shapes of critical gyro parts, 
and development of miniature 
ceramic self generating gas bear- 
ings. The combination of ceram- 
ics and gas bearings has sharply 
reduced the prime causes of gyro 
drift inaccuracies. The result: a 
gyro life span which theoretic- 
ally approaches infinity! 


Prior to the development of 
the ceramic gyro, the major 
breakthrough in the gyro field 
occured at MIT in the late 40s 
with the development of a 
“floated” or hermetic integra- 
ting gyroscope. The HIG, con- 
ceived by MIT’s Dr. C.S. Draper, 
reduced friction inaccuracies 
from several degrees to less than 
.05° per hour. 


However the advent of the 
missile age caused size and 
weight to become increasingly 
critical factors in guidance com- 
ponents. Consequently, the next 
major development was Honey- 
well’s miniaturizing of the HIG. 


Dwarfed by human hand, ceramic 
spin motor of Minneapolis-Honey - 
well’s new super-accurate space 
guidance gyroscope is about to 
be encased in its ceramic gimbal. 


Ceramic components of new 8 oz. 
gyroscope: (front row, Il. to r.) 
gyro and bell, spin motor and 
shaft, balance ring and second end 
bell. (Back row, |. to r.) ceramic 
gimbal, assembled spin motor 
mounted in portion of gimbal. 
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A new gyro, dubbed the MIG, or 4 Performan 
miniature integrating gyroscope, Big 
yielded the same or better per- Package w 
formance and accuracy than its Small 

bigger brothers, yet was just a ble Reco 
sixth of the size and a ninth of New Porta 

the weight. Honeywell’s new 
gyro is only 2.817” long, 2.0” in 
diameter and weighs just 8 oz 
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Drawing illustrates complexity of 
new gas bearing gyroscope de- 
veloped by Minneapolis-Honey- 
well. Bell-shaped portion (Right) 
is ceramic spin motor. 








Previously gyroscopes have 
used ball bearings which are rel- 
atively unstable and subject to 
wear. Ceramic bearings in the 
new gyro are lubricated by a 
film of gas only 25 millionths of 
an inch thick. The film, virtually 
friction free, is under pressure 
that is stiffer than the steel ball 
bearings it replaces. At the same 
time vibration or bearing noise 
is decreased by a ratio of 30 to 1 
Besides eliminating drift caused a 
by ball bearings, drift caused by r | a > or in the field, 
the unstability of other critical BY: from missile 
gyro parts has been reduced con- a ry 
~ Pih s by using ceramics in _— ne ae In or out of its 
the spin motor and gimbal con- oe d 19” rack ... accepts 
structions. ipe widths... pro- 

In stability tests, Honeywell I on contro: of any func- 
subjected its ceramic material to direc the PR-2300 uses 
temperatures ranging from —85 , Ziv el t] e, controlled tape 
to 1500 °F. The material retained handling , 4: ng 
its original dimensions within 2 ahs” ~~ > 9tnpaige napualaatian and repro- 
millionths of an inch 

The ceramic gas bearing gyro 
is ideal in missile guidance be- 
cause it is virtually impervious 
to acceleration, vibration, pres- 
sure and temperature changes 
encountered in missile and space 
vehicles 


CAS 


Portability demands little compromise in perform- 

‘es ance. Flutter, tracking, overall’ performance and 

ISA NEW YORK reliability approach or equal the most elaborate 
CONFERENCE & EXHIBIT and expensive instrumer in tape recorders 
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Exclusive convenience features are added 
to indusiry-proved recording performance 


The NEW flush-mounting recti riter and servo riter recorders (single, dual. 

and wide channel) contain these operating conveniences, while retaining the 

reliabilit’ and performance characteristics of the proved TI portable recorders 
Chassis rolls out and quickly disconnects for maximum ease of 

installation, adjustment or servicing 

regardless 


IIluminated scales and pointers maintain high readability 
servo/riter 


of room light level . 
Fingertip releases for chassis roll-out and swing-open chart carriage recorder 


Flexible wide range zero adjustment on recti/riter recorder. One-halt 
span of calibrated zero suppression provided in each direction 


Four-position switch provides off-on, in. hr., standby, and in. /min 


Chart speed change gears provide 10 standard speeds 

Swing-open chart carriage permits easy paper loading and adjustment 
Simply lift up to remove carriage. Advanced design eliminates chart 
drive gear train lash gives better paper position accuracy 
Interior design provides flexibility and adequate space to add special 
functions with ease 

Dust ught case has key lock available for limited access. Dimensions 
Single recorders—11!2” W., 128” H., 16” D.; Dual recorders 
16%” W., 12%” H., 16” D 
Panel may be easily modified 
of door 


to permit paper feed through bottom 


Vv 


Write for complete information .. . 


INSTRUMENTATIO! TEXAS INSTRUMENTS 
rea cerRrrerRrat & Be 


GEOSCIENCES & INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY *® HOUSTON 6, TEXAS 
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INSTRUMENTS 


“recti/riter”’® & “servo/riter’* 


recorders 


* Texas Instruments Trademark 


ite) ite 


QOCESSOVIES 10 


Subsidiary of Baird-Atomic, Inc 


811 West Merrick Rd., Vajey Stream, N. Y. 
CUrtis 5-9300 


or Contact your Baird-Atomic 
sales office in: 


BOSTON 
33 University Road, Cambridge 38, Mass 
University 4-7420 
NEW YORK 
811 W. Merrick Road, Valley Stream, N. Y 
Curtis 5-5400 
PHILADELPHIA 
413 Johnson Street, Jenkintown, Pa 
Waverly 7-4676 
PITTSBURGH 
603 Laurel Drive, Monroeville, Pz 
Electric 1-1500 
WASHINGTON, D. C. 
1403 Fresno Road, Bethesda 14, Ma 
Oliver 6-1200 
ATLANTA 
3127 Maple Drive N. E., Atlanta 5 
Cedar 3-8295 
CHICAGO 
540 N. Lake Shore Drive, Chicag¢ 
Michigan 2-6755 
DETROIT 
30129 Minton, Livonia, Mict 
Garfield 1-7169 
DALLAS 
5635 Yale Bivd., Dallas 6, Texas 
Emerson 1-6081 
LOS ANGELES 
2312 W. Redondo Beach Bivd., Gardena, Calif 
Faculty 1-4466 
SAN FRANCISCO 
1485 Bayshore Bivd., San Francisco 
Delaware 4-0515 
CANADA 
uite 303, 465 Gilmour St., Ottawa, Ontar 
Central 2-9810 
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Wearing temperature and other body-variable transducers, near-naked 

subject seen through test-chamber window (right) eats, sleeps and 

exercises for 10 days at 44°F! M-H ADRT 2040 data-handler (left) 

reduces measurements to digital form and feeds them into IBM type- 
writer and card-punch readouts (right). 


Data Handling Aids Medical Research 


Men living for days in giant 
test chambers at near freezing 
temperatures, yet clad only in 
shorts, may yield better knowl- 
edge of the relation between 
human diet and environmental 
stress. Tests are being done at 
Philadelphia’s Lankenau Hospi- 
tal by Dr. Kaare Rodahl, 1954-57 
research director of the US 
Air Force Aeromedical Lab in 
Alaska. 

In those days, Dr. Rodahl had 
to log all his data by hand—a 
method both slow and likely to 
human error. But now, all his 
masses of information are han- 
dled instantly and automatically 
by a brand-new Minneapolis- 
Honeywell/IBM data system 
(see photo). Signals from ther- 
mocouples and other analog-type 
transducers fastened to the test 
subject are measured and digit- 
ized by the M-H equipment. 

Heart of the device is a “digi- 
tal potentiometer” which bal- 
ances a known to the unknown 
voltage and yields a digital out- 
put accurate to one part in 4000 
Magnetic switches actuate mer- 


cury-wetted relays to obtain 
proper combinations of the 12 
discreet voltage values used to 
measure the analog inputs. One 
complete data-cycle, including 
printout, takes less than one sec- 
ond. Each measurement is re- 
peated every few minutes. Over- 
0.1%! 


all accuracy 


They Have to Be Tough! 

Test subjects first enter a 5- 
day preconditioning at ordinary 
room temperatures. Then each 
man undergoes four experimen- 
tal diets and two extremes of 
temperature. Two diets contain 
3,000 and 1,500 calories, but only 
70 grams of protein; the other 
two have the same calorie count 

but no protein. The 1500-cal- 
orie, protein-free diet is just half 
sufficient for an adult male! Ob 
jective: to learn the effect of 
protein level on human perform 
ance capability 

This newest medical-instru- 
mentation installation further 
evidences how “Electronics As- 
sists the Doctor.” (p. 52-3, ISAJ 
12/59) 
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7 he standard —_ ~<a 
Type BZ Lectrodryer 
operates between 40 to 
150 psig. Special units are avail- 

able for 300 psig and higher pressure. 


~~ 


NEW “BZ” LECTRODRYER 
for drying instrument air 
and other gases 


For years, Lectrodryer has been known for leadership in the design 
and production of adsorbent dryers ...with a reputation for providing 
extra peak load capacity, greater drying dependability. Now here’s an 
even better dryer for compressed air and other gases—the new Type 
BZ Lectrodryer. 

Special emphasis has been placed in the Type BZ Lectrodryer on 
sound but simplified mechanical design. It is fully automatic, supply- 
ing continuous drying with no attention other than occasional lubrica- 
tion. Since the valves and valve mechanism move only a few times per 
day, there is virtually no wear — unlike units which cycle frequently. 

Bulletin BZ-161 describes this new Lectrodryer in detail. For a 
copy, or for drying help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 356 32nd Street, Pittsburgh 30, Pa. 
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NIL Whereabouts 
Please refer this letter to the 
National Instrument Laboratory Com- 





pany. 

I read about their mass flow meter 
on page 59 of the ISA Journal, June, 
1960, but could find no address. 

August Quesada 
Columbia Gulf Transmission Co. 
Houston, Texas 

We are very pleased that you found 
our review of mass flowmetering in 
the June ISAJ interesting and inform 
ative. 

The address of the National Instru 
ment Laboratories, Inc., is: 

National Instrument Laboratories 
828 Evarts Street, N. E. 
Washington 18, D.C. 


Read by Management 
At our recent ISA District meeting 
in Hartford, one gentleman arose and 
said that the editorials in the ISA 
Journal were excellent. These editorials 
were passed upward within his com- 
pany management and were read by 
managers several levels higher than 
himself. I thought you'd like to hear 

the compliment. 

Nelson Gildersle eve 
Royal McBee Corporation 
West Hartford, Conn. 


Amazing Stories 

The article in the June ISA Journal 
about Dave Boyd and his high school 
boys’ digital computer is one of the 
most amazing stories I have read (“Op- 
eration Snowball”, p. 72, ISAJ 6/60) 
The achievement these boys have 
made is a remarkable commentary on 
their ability, the quality of their high 
school curriculum, the forward think- 
ing of the various companies who con 
tributed parts and supplies to the proj- 
ect. Most of all, it is a remarkable 
testimonial to the ability of a really 
great, natural-born teacher. Mr. Boyd, 
in his article, modestly would have 
the reader believe that he simply pro 
vided the facilities and the boys pro- 
ceeded on their own initiative. Yet 
anyone who has had the slightest 
dealings with young people will real 
ize that motivating and leading these 
boys to make such a sustained effort 
over such a period of time represents 

an achievement of first magnitude. 
Congratulations to all concerned! 
W. E. Van Horne, President 

Keinath Instrument Company 
Columbus, Ohio 





CHECKUP on your Control Valves... 
CHECKOFF these Annin Advantages * 





MINIMUM PARTS and simplicity of 
construction in Pneumatic Position Unit 


THREE POINT guiding and self 
lubricating seals in pneumatic 
piston actuators 


REDUCED PORTS stepped down three 
or more sizes interchangeable in 

all models 

ADJUSTABLE TOP LOADING of piston 
permitting optimum control perform 
ance over maximum range of conditions 
on pneumatic positioning actuator 


MINIMUM CV available of .000001 


NO EXTRA CHARGE for reduced ports 
in any model 1 inch and under 


BODY ORIENTATION as specified on 


any three-way valve at no extra charge SOFT SEAT construction for guaranteed 


bubble tight shut off available in all 


eye 
Providing the CORNER VALVE BODY construction models at minimum cost 


"through 2” in all body ratings 


. . 
optimum in converted on job site WIDE CHOICE of special! body gasketing 


d ° d for all applications within temperature 
esign an WIDE SELECTIVE range of reduced pressure limitations of any valve 
port (Pee Wee construction) trim 
performance available with CV ranges 2.5, 1.5 TEFLON CHEVRON packing standard 
1.0, 0.60, 0.25, 0.10, .063, .040, .025 on all valves. Other types on request 


features 016, .010, at no extra charge 
SPLIT BODY CHECK VALVE available 


in all body sizes and ASA ratings 


UM eaves 
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VMINNEAPOLIS-HONEYWELL, 


Fort Washington, Pa 
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Instrumenting 
A Foundry Pays Off! 


A Leeds & Northrup electronic 
scrap-weighing system teams up 
with a modern melt-temperature 
measuring system to score a 
major hit at the General Steel 
Castings’ Granite City, Illinois 
plant 

In the production of manga- 
nese steel and other alloyed-steel 
castings (bowl liners, mantles, 
and concaves for heavy-duty 
crushing equipment), three big 
benefits are being realized: 


1. more melts per shift 


2. greater uniformity from melt 
to melt 


automatic recording of pour- 

ing temperatures and types of 

scrap in each batch. 

The weighing equipment (Fig- 
ure 1) consists of a Speedomax 
recorder for totalizing scrap 
weight, digital-control setpoints 
for regulating scrap weight from 
each bin, the weighing station, 


and a series of signal lights that 
indicate when the load is low, 
high, or at correct weight. 

In the actual installation, the 
recorder and digital-control set- 
points (Figure 2) are remote 
from the weighing station (Fig- 
ure 3). Equipment at the weigh- 
ing station includes four Bald- 
win-Lima-Hamilton load cells, 
three signal lights, and a reset 
switch for clearing control points 
after a total batch is weighed. 
Load cells are shock-mounted 
and connected in series — one at 
each corner of the weighing plat- 
form. Red, green, and red signal 
lights are labeled LOW, CW 
(Correct Weight), and HIGH, 
respectively. 

The operator sets the desired 
contributions from the various 
bins on the digital setpoint unit. 
The settings are cumulative — 
for instance, if bin 1 is to de- 
liver 2000 lbs and bin 3 is to 
deliver 3000 lbs, bin 1 will be set 
at 2000 lbs and bin 2 at 5000 lbs 





Figure 1. Block 
diagram of auto- 
matic weighing 
system. 

















ISA Journal 


Figure 2. Operator sets control points 
for different bins. 


During the loading procedure, 
signal lights tell whether the 
weight is high or low; the green 
light indicates correct weight 
within +25 lbs. When the cor- 
rect weight is attained at one bin, 
a delay switch in the recorder 
introduces the next control-point 
setting, and loading commences 
from the next bin. 

After a total batch is weighed, 
the furnace is charged and the 
scrap melted. As melting pro- 
ceeds, chemical analyses (made 
at regular intervals) indicate 
whether more charge is required. 

Before the heat is poured, a 
temperature reading is taken 
with an expendable thermocou- 
ple. General Steel Castings finds 
that results are best when cast- 
ing is performed as cold as pos- 
sible; the use of expendable ther- 
mocouples permits casting very 
close to optimum temperature. 


Figure 3. Scrap being charged into 
bucket at weighing station. 





WORKING 
PARTNERS 


ROCKETDYNE AND SOUNDCRAFT INSTRUM 


a 


ENTATION TAPES 


At North American Aviation’s Rocketdyne division, the re- 
cording of rocket engine performance on static stands, calls 
for the use of only the most reliable of instrumentation tapes, 
like Soundcraft. Why? Because Soundcraft Instrumentation 
Tapes combine exact physical and electrical properties so 
necessary to assure absolute reliability of performance—as a 
direct result of being manufactured in the world’s most 
modern tape plant under the most advanced quality contro] 
system, 

In short, experience has proven that Soundcraft Instrumenta- 
tion Tapes work best in recording of critical rocket testing 
operations. Why not let precision-made, error-free Sound- 
craft Instrumentation Tapes go to work for you? Complete 


literature on request. 


REEVES S0 lj N f) [ RAFT corp Great Pasture Rd., Danbury, Conn. @ Chicago: 28 E. Jackson Bivd 
e Los Angeles: 342 N. LaBrea @ Toronto: 700 Weston Rd 
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NEW HOME FOR SWARTWOUT AUTRONIC ® 
CONTROLS. INDUSTRY’S FIRST AND “OLDEST” 

FULLY ELECTRONIC CONTROL SYSTEMS 

<n NOW COME TO YOU FROM THE NEWEST IN- 
STRUMENT PLANT IN THE COUNTRY. Expanded facilities. 
Improved manufacturing techniques. Computer-automated produc- 
tion and inventory control. These and other recently instituted effi- 
ciencies have pushed Autronic production to record levels in record 
time. Our field engineering staff has been enlarged, too. Service is 
better all the way around. Now, more than ever before, Swartwout 


is the leader in electronic process instrumentation. 


SWARTWOUT DIVISION, CRANE CO. 


Hooksett Industrial Park, Manchester, New Hampshire 


| CRANE 


ea ey GA 2267 
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NEW HONEYWELL 290 INDUSTRIAL 


DIGITAL COMPUTER ...HEART OF THE FIRST COMPLETELY 


INTEGRATED COMPUTER CONTROL SYSTEM 


Now, with the new Honeywell 290 computer control system, you can control 
an industrial process or even an entire plant, fully automatically. It is the 

first complete control system—everything from process variable transmitter to 
computer to final control elements—available from any one manufacturer. 
Heart of the system is the new Honeywell 290 industrial digital computer. 


The Honeywell 290 is the most powerful computer in its class, despite 

its small size, low cost and low power consumption. It performs, for example, 
8,000 additions, 1,250 multiplications or 400 square root extractions per 
second. Unique, powerful macro-instructions help make the 290 easy to 
program, reduce working memory requirements and increase operating speeds. 
These special instructions augment the basic instructions, and eliminate 
many special subroutines. 


The combination of high-speed operation and the reliability of conservative 
solid-state circuitry brings optimum control of many types of industrial 
processes. In addition, the Honeywell computer control system can compile 
complex operating guides, correlate data, and reduce huge masses of acquired 
data into immediately usable information for monitoring or optimizing 
process operations. 
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NEW HONEYWELL 290 INDUSTRIAL DIGITAL COMPUTER... 
HIGH SPEED, PARALLEL OPERATION, EASILY PROGRAMMED 


The high computation speed of the Honeywell 290 provides 
many advantages in on-line monitoring and control of 


industrial processes 


e Higher sampling rates give closer control because each 
variable can be checked more frequently 
More work can be accomplished in a given time 
Checking and validity routines can be used extensively 
Tasks other than process control can be accomplished 
either through time-sharing or through priority instruc- 
tions in the computer program 


The Honeywell 290 is the first industrial digital computer 
to use parallel operation within the computer. All digits in 
a multi-digit number are transferred simultaneously from 
one element to another within the computer . . . in one 
count of the clock. Therefore a much slower clock rate can 
be used. Components are operated far below their maxi 
mum ratings—greatly increasing overall reliability, while 
permitting many thousands of program steps to be executed 


each second 


The computer combines both magnetic core and drum 
memory. Main memory is the magnetic core type, and it 
can be supplied with capacities of 1,024, 2,048 or 4,096 
words. A magnetic drum memory with a capacity of either 
4,096 or 8,192 words is also provided—a total capacity of 
12,288 words. This combination gives you the speed and 
random accessibility of core memory with the program 
permanence of drum memory. 


MANUAL REC 





MANUAL REG 


The Honeywell 290 Computer operates with standard, field 
proved Honeywell process instrumentation in a completely 
integrated system of control. ElectriK Tel-O-Set transmit- 
ters feed process variable input data to the computer. These 
solid-state, two-wire transmitters convert temperature, pres- 
sure, flow and other measurements into electric signals 
Various types of computer peripheral equipment are sup- 
plied by Honeywell to add flexibility to the system and make 
it easily expandable to meet future requirements. This 
equipment includes analog-to-digital and digital-to-analog 
converters, high-speed paper tape readers and punches, 
visual displays and electric typewriters. Honeywell ElectriK 
Tel-O-Set transducers make the computer completely com- 
patible with existing pneumatic process measuring and con- 
trol instruments 


Get complete details from your nearby Honeywell field 
engineer. Or write for Catalog C-290. MINNEAPOLIS- 
HONEYWELL, Wayne and Windrim Avenues, Philadelphia 
44, Pa. In Canada, Honeywell Controls, Ltd., Toronto 17 
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Basic 
Research 


EDITORIAL 





There is a compelling sense of urgency for the United States to advance its capabilities 
in every field of science and technology. Despite the thousands of appeals for more 
technical progress since Soviet missile triumphs, the problem needs repeating. Despite 
the best original intentions to do something, we too quickly forget the problem and its 
urgency. For the United States to maintain its eminent position as the most powerful 
and influential nation on earth, it must continually improve its military, political and 
economic status. Basic research is essential to progress in each area 


What is basic research? According to a highly placed scientist in our military organi 


zation it is, “that type of research which is directed toward increase of knowledge in 
science; it is research where the primary aim of the investigator is a fuller knowledge 
ind understanding of the subject under study.” Effective basic research requires interro 
gation of nature through theoretical and experimental study to discover new facts. It 
means sorting these facts and ordering them into a pattern, then recording and trans 
mitting them to others. Unfortunately, research scientists are not appreciated because 
their original contributions are long since forgotten by the time applied research and 
} 


development finally produce practical results. All fields of research are interconnected 


by almost imperceptable relationships. Discovery of these facts trigger still new avenues 
of research, which underlines both the complex and fundamental aspects of basic re 
search. Proper recording and communication provides cross-fertilization between sci- 
ences, and contributes to the organization of seemingly unrelated facts 

Competent people are the most important ingredient of basic research. This profession 
requires long training, devotion to duty, originality of thought, unique brilliance, and 
unusual skill. Unfortunately, we are not augmenting our small number of active basic 
research scientists at a rate proportional to the growth and demands of technology, dé 
spite the growing numbers of graduates in science and engineering. There is little doubt 
that this condition stems from a misunderstanding of the characteristics of a good re- 
search scientist and management's neglect to provide the climate for him to effectively 
work. An Air Force report lists six such characteristics generally possessed by a top 


ranking research man: (1) a thorcugh technical or scientific background, (2) a curiosity 


in nature, (3) a strong motivation to search and find the truth, (4) a freedom to probe 


in the manner, the place and the time that he chooses, (5) a recognition of importance 


of communicating with other researchers, (6) a reluctance to be bothered by adminis 


trative and non-technical encumbrances. 


The broad spectrum of instrumentation, interwoven through all levels of commerce 
and industry, has a tremendous stake in basic research. Support in every form is a major 
challenge to leaders in our industry. It takes vision, wisdom, and a regard for the future 
of our country, our business and our children to put time, men, and resources to work 
for basic research. While successful basic research implies a coupling with applied re 
search and develcpment, let us not put too great an emphasis on the immediate product 


and profit. 


Chtwlte 


Edstor 
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Figure 1, (Left). 
Electronic con- 
trol of batch 
process. Com- 
pare startup 
under conven- 
tional propor- 
tional plus reset 
control (Curve 
B) to that under 
modified elec- 
tronic control 
(Curve C). 


Figure 2, 
(Right). Batch 
startup circuit 
modification 
used in one 
make of 
controller. 





THESE CONTROL CIRCUITS 
ARE CLEARLY EXPLAINED 
AND ILLUSTRATED 

Batch Startup Control 
Automatic Selector Control 
Cascade Control 

Ratio Control (three kinds) 








Load-Following Control 





Solving Advanced Control 


Problems with Electronics 


by P. H. DRINKER 
The Foxboro Company 


Foxboro, Massachusetts 


ISAJ recently reviewed use of 
pneumatic components for solving 
control problems too difficult for 
single-loop control.* Here is a com- 
panion article showing you how to 
instrument five difficult, but common, 
control situations using electronic 
units. And too, this story tells how 
selection of electronic components 
today will lead directly into the next 
giant step in instrumentation tomor- 
row — computer control! 


WHILE ELECTRONIC control is 
by no means a revelation to industry 
today, it has yet to be universally ac 
cepted. This article shows to those in- 
strument users who still are watchfully 


electronic components 


waiting, how 
meet even the most mcdern and dif- 
ficult control requirements, with re- 
sults equal to or superior to any other 
instrument system. Five of the most 


*See “Basic Multiloop Control Sys- 
tems,” p. 63, ISAJ 
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unusual and advanced control systems 


will be examined (see box). 


1. Batch Startup Control 


Although most batch processes today 
are equipped with automatic control, 
they still must be started up manually 
lue to the saturation of their reset 
action (“reset windup”) which occurs 
during process shutdown.* One of the 
ways of obtaining stable batch startup 
electronically with little overpeaking 
is discussed below. 

Consider the steam-jacketed kettle 
(Fig. 1A) which has conventional re- 
set control. If the heat supply were cut 
off by closing the steam hand valve, 
kettle temperature would fall, causing 
the reset mode of the controller to 
saturate, opening wide the control 
valve and shifting the proportional 
band entirely above the set-point. 
Then, when the next batch is to be 
run and steam admitted 
through the hand valve, no control 
action can occur until the temperature 
reaches the set-point. Because the con- 
trol valve is wide open all during this 


rise, inevitably, overshoot will result 


again is 


+For more information on this subject, 
see “Better Startups for Batch Proc- 


esses,”” p. 62, ISAJ 7/60 


before the process settles out (See 
curves in Fig. 1B) 

However, if the electronic controller 
feedback circuit is modified dis 
charge its reset capacitor when full 
scale output is reached, its proportional 
band can be preshifted down to pro 
duce the fastest possible startup, with 
little overshoot. While the process is 
shut down, controller output remains 
at full scale, and the control valve is 
wide open. Figure 1C shows how 
temperature will increase rapidly until 
it reaches the proportional band; but 
once the controller output passes a 
preset limit, the controller operates 
with normal reset action to restore 
temperature to its set-point — the best 
performance of which the controller is 
capable. 

This circuit is advantageous in that, 
when on control, mode adjustments are 
optimum, with no compromises neces- 
sary for best startup; and in that, 
should reset rate not be adjusted to its 
optimum value, the fastest possible 
rate of rise is realized before reaching 
the proportional band. However, those 
circuits which rely on rate-before-reset 
to “unwind” reset action are necessarily 
a compromise for either startup-speed 


or normal recovery characteristics. 





Figure 3 (Left). Electronic components applied to produce automatic selector control of pipe- 


line pumping station. Figure 4 


Figure 2 shows how the circuit is 


modified for batch startup in one make 
of controller. Provisions for adjusting 
the amount of band shift can be in- 


cluded, but are not shown. 
2. Automatic Selector Control 


There often is a need to limit a 
process variable at some high or low 
value, to avoid damage to either the 
product being made or the plant itself. 
For instance, on some furnaces, lining 
temperatuce must not exceed a preset 
high value. Or, in a pipeiine pumping 
station, suction or discharge pressure 
must be held within safe limits 

An electronic control system which 
holds pipeline discharge pressure and 
motor current to high limits, and suc- 
tion pressure to low limits, is shown 
in Figure 3. Assume that the station 
is On guction-pressure control. The 
other two controllers (A and C) are 
synchronized with the suction-pressure 
controller (B) because their feedback 
circuits are connected from a common 
output; but they are not controlling 


Electronic selector relay (A/M) will 
pass only the highest current output 
of the three controllers. However, as 
either discharge pressure or motor load 
approaches its respective set-point, out 
put of that controller will increase; 
and when it reaches a value equal to or 
greater than the output of either of 
the other two controllers, selector A/M 
will transfer control to that instrument 
Figure 4 shows how the circutt is ar 
ranged. Systems which select the lowest 
Which is 


used is determined by fail-safe con 


output also are employed 


siderations. Mixed high and low selec 


tors also can be used where necessary 


3. Cascade Control 

A very practical way to get better 
process control under widely-varying 
loads, is to put two controllers in series; 
the master (primary) controller output 
positions the set-point of the slave 
(secondary) controller. There are many 
applications of this simple form of 
computing control, and every complete 


(Right). Basic circuit of the selector control of Figure 3. 


line of electronic controls should be 
capable of easy connection into the 
cascade circuit, as always has been 
possible with pneumatic instruments 

(Fig. 5A) 


The steam-jacketed kettle 
again serves as illustration, although 
almost any other long time-constant 
process subject to load disturbances 
would be typical. Assume that the 
steam supply used also serves other 
plant processes, and so is subject to 
large pressure changes. By putting an 
independent control system on the 
steam line, and by using a temperature 
controller to adjust its set-point, heat 
input to the kettle is held at the value 
called for by the master temperature 
controller. Thus, the master controller 
computes the necessary heat input; and 
the slave instrument provides it. Figure 
)B shows how simple it is to switch 
the set-point voliage of a controller 
from “manual set” to “cascade set 
thus permitting operation of the slave 
loop alone. Circuits for controlling 
from the master loop only also are 


available, but not shown 


Figure 5 (Left). Electronic components are easily connected to produce cascade control. Figure 6 (Right). 


Electronic flow ratio control — ratio set manually, X 


is the independent flow, Y is the dependent. 
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Figure 7 (Left). Flow ratio control—ratio set electrically. 
Oxygen content of rotary cement-kiln outlet gases auto- 
matically sets ratio between fuel and air flow. Figure 8 
(Right). Flow ratio control—manually-set ratio with 
automatic bias, applied to feedwater plant. 


4. Ratio Control 


When flow ratios are to be main 
tained, a common technique for using 
the computing ability of conventional 
instruments is to tie in the flow meas 
urement of one stream, through a 
multiplier, to the set-point of a con 
troller on the second stream. Desired 
ratios between the two streams thus 
are automatically controlled, and can 
be either automatically or manually set 
as the application requires 

Figure 6 shows a typical system of 
the simplest kind. If independent 
“wild”) stream X varies, the depen 
dent (“captive”) stream Y follows it 
in the proportion prescribed by the 
multiplier. Thus, the controlled vari 
able actually is ratio, and its desired 
value is manually set 

As a further refinement, multiplica- 
tion can include two variables, as when 
oxygen content in kilns or stacks must 
reset fuel ‘air flow ratio. Such a system 
combines both the cascade and ratio 
loops mentioned above. Figure 7 shows 
a typical combustion control system 
and gives the mathematical relation 
ship of the input, output, and ratio 
setting of the multiplier 

This multiplier can be programed 
on a patchboard to divide by a third 
variable, as is necessary in computing 


the mass flow of a gas 
Flow 


In another function generator of 
similar type, a variable is added to or 
subtracted from the manually set multi- 
plying factor shown in Figure 6. This 
constant or “bias,” raises and lowers 
the ratio curves as in the three-element 
feedwater control in Figure 8, where 
ratio is nominally 1:1, and it is neces 
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sary only to trim for blowdown, foam- 
ing, or other process irregularities. This 
type of ratio system should be carefully 
considered when ratio changes are ex 
pected to be small, because its hardware 
is much simpler and more readily 


available 


5. Load Following Control 


The control systems described thus 
far are relatively simple and not new 
to instrumentation. The point is that 
they will work as well or better with 
electronics components as with pneu 
matic. But the electronic instruments 
for systems much more sophisticated 
than these have been designed and are 
available 
Figure 9 shows one arrangement of 
load-following control on a nuclear 
reactor power-generating station. The 
major control problems in this process 
were 1. demand on the reactor -must 
not be permitted to exceed safe limits; 

demand requirements must be pro 
gramed throughout the system so as 
not to upset heat balance across vari 
ous components; 3. very close limits 
of control must be held on flow loops 
because the heat transfer medium 
is liquid sodium and transfer coeffi 
cients are critical. Unusual but stand- 
ard electronic instrument components 
not previously described in this paper 
are (Figure 9): Setpoint Limiter and 
Ramp Generator (RG & SPL) which 
prohibit excessive demand inputs in 
both rate and scale value; Function 
Generator (FG), which programs an 
input to the set-point of a flow con 
troller according to a predetermined 
but adjustable curve characteristic of 
pump capacities; Differential Unit 
(DU) which applies a signal propor- 
tional to the rate of change of its 


input; and Adder (3) which adds tw 
or more signals. 

This control system was designed 
for an existing reactor to determine 
the extent to which electronic controls 
as manufactured for general use, could 
be used for 
graming 


computing and pr 


Computer Tie-In 


An important characteristic of some 
makes of electronic controllers is that 
their inputs are voltages. Their error 
detecting network compares drop 
across a nominal value of resistance on 
the measurement side, with a set-point 
voltage which can come either trom 
the drop across a similar resistor con 
nected tO an external source, or from a 
built-in Zener-regulated adjustable 
voltage source. Refer again to*Fig. 5B 
but note that the amplifier input is 

0 to 4 volts into a very-high imped 
ance 

Electronic 
fast approaching standardized signals 


instrument makers are 
a typical one IS minimum /maximun 
ratio of 1:5. The controller described 


herein is entirely compatible with this 


proposed standard, since its input-load 


resistors can be varied to produce | to 
> volrs — for 1 to 5, 4 to 20, or 10 
to 50 milliampere currents. Such ver 
satility is advantageous to computer 
designers because it permits easy adap 
tation of the same equipment to any 


brand of hardware. 


Limitations of 
Electronic Control 


Along with the vast capabilities of 
electronic control, there are, inevitably, 
a few limitations — although hope 
fully they are only temporary. It would 
be an incomplete synopsis which did 





not mention at least these two limita- 
the present inadequacy of 
operators, 


tions: | 
electrically-powered final 
and 2. the difficulty of providing for 
uninterrupted control during tempo- 
rary power tailures 

Even today’s best designers have 
been unable to produce a non-pneu- 
matic valve motor-operator which will 


provide the power, speed, and economy 


of pneumatic types. As a result, sys- 


tems engineers mostly recommend con 
ventional pneumatic motors preceded 
by an electropneumatic transducer. Un 
til a smaller, more economic electric 
valve is developed, it is my opinion 
that present final operators are a defin 
ite limitation in system capabilities 
The other limitation—uninterrupted 
control during power failure—can be 
serious in Certain processes, but is not 
always a problem. The compressibility 
of air provides a natural energy stor- 
age, and short-duration power failures 
do not affect pneumatic control con 
tinuity. With 
rather complicated standby generating 


electronics, however, 


systems or expensive batteries arc 
necessary, since power failure even for 
fractions of seconds can actuate relays 
and shut down entire units 

How Well Does Electronic 
Control Work? 


The most interesting, important as 
pect of any discussion of electronic 


control is the straightforward question 
Does it work well?’ 


It would be ill-advised for any in 
strument firm offering both pneumatic 
and electronic controllers to make ex- 
aggerated claims for either. However 
in my opinion, and based on experi 
ence to date, the following compari 
sons can now be made between elec 


tronic and pneumatic control 


No significant improvement in con 
trol is apparent when comparisons at 
made fairly, that is, when transmission 
is less than 300 feet 
?. Controller adjustment is no more or 
less difficult, depending on the proc 
ess, than it was with pneumatics 
3. Component flexibility is vastly 
greater, making startups much easier 
Reference here is to the ease with 
which electronic components can be 
plugged in and out 
i. The ease of trouble-shooting elec 
tronic controls is a striking disclosure 
to experienced pneumatic men. What 
an improvement is a voltmeter over 
soap bubbles! Even in the most com- 
plicated circuit, with common elec- 
trical tools, a technician of average 
ability can find all but obscure faults 

In some electronic instruments there 
are more parts than in its pneumatic 
equivalent. But in their first two years 
of operation, solid-state designs have 


o> ae 
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actually shown less failure than small 
case pneumatic equipment did in 1950 
Electronics és reliable. 

6. New electrical control wiring, as 
turned over to users, has been virtually 
faultless; but it is seldom that a pneu- 
matic tubing job does not have leaks 


Furthermore, electrical 


installations seem to take less time 


at startup time 


Semi-graphic panels with control 
lers on a shelf separated from recorders 
have proved very practical to operators 


While 


larger full-graphic displays are pre 


and remarkably space-saving 
ferred by some users, the compactness 
of electronics very definitely is advan 
tageous in console design 

Nothing New—Except 
Improvement! 


The control examples on which this 
article is based were taken from the 
cement, oil refining, pipeline, chem 
cal, and steel industries. Some of these 
jobs were large, some small; but all 
were different, and operated by people 
of different backgrounds and capabil 
ities. Yet, in every case, acceptance of 
electronic instruments was unreserved 
and enthusiastic. There seemed to be 
no shortage of trained electronic tech 
nicians; and the operators said they 
could find no difference from the kind 
of control they were used to except 


impr wement 


Figure 9. All-electronic load-following control of nuclear-powered generating station. 
C—controller; ASC—automatic selector controller; ASS—automatic selector station; 


MCS—manual control station; SPL—set-point ‘imiter; RG-—ramp generator; 
X—multiplier; FG—function generator; DU—differential unit dT/dt; S—adder 
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How Good Is Your 


by DONALD W. RICHMOND 
(Member of ISA) 
Senior Instrument Engineer 
Organic Division Engineering 
Monsanto Chemical Company 
Saint Louis, Missouri 


ONE DAY a staff instrument engi- 
neer was explaining tO an instrument 
department group a problem he had 
met on a pH control application. First 
thing he did (this is a true story), was 
to lambast Instrument Maintenance 
for poor service. But, on full examina- 
tion, we found that a flow controller 
and level controller on the same proc- 
ess also were malfunctioning. Further, 
that the staff engineer had been con- 
fused about many other facts bearing 
on the success of all three control sys- 
tems. In short, he had gone off “half- 
cocked” and blamed a bunch of hard- 
working maintenancemen, without 
fully investigating the situation. 

But, before you damn the stupid ap- 
proach used by this instrument engi- 
neer, ask yourself this question: “How 
good is my locker-room rating?” When 
your men are washing up after their 
day’s work, out of earshot of the boss, 
what do they say about your instru- 
ment department — its organization, 
direction, equipment, training, ad- 
vancement? 

Here is a problem of labor relations: 


how is it to be solved? 


Check Your Department 
Against These Yardsticks 

If you want to step up your locker- 
room rating, the effectiveness of your 
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Locker-Room 


labor relations must be 
continuously, and improved whenever 
possible. You can make a very helpful 
self-appraisal by honestly answering 


the following questions: 


reappraised 


1. Does your management know what 
it wants from Instrument Mainten- 
ance? If you yourself are management, 
do you know what you want? If you 
do, good labor relations are just a 
matter of selling your ideas—provided 


they are reasonable 


2. Are the jobs Of your hourly main 


tenancemen well defined? Do you have 


written job descriptions and do the 
men know what is expected of them? 
It is futile to proceed with idealistic 
refinements in maintenance techniques 
until the basic jobs have been defined. 


3. ls your maintenance organization 
designed to do its job? Your first 
thoughts are probably “Yes;” but then 
ask—"“Are we understaffed?” Perhaps 
you are neglecting certain important 
phases of instrument maintenance. 


t. Hou communications? 
Does your boss and his boss know 


your problems? Sometimes the staff 


good are 


organizations might be able to work 
out plant-wide long-range projects if 
you keep them informed. 


5. What about selection and training? 
Is it planned or left to chance? Here, a 
staff assistant can greatly relieve the 
foreman by thorough 


training program. 


preparing a 


6. Do union restrictions hamstring 


your flexibility? If your answer is yes, 


Rating? 


it probably is so because it was planned 
this way in the beginning. True: some 
restrictions make little economic sense; 
but I doubt if they are as severe as their 
critics claim. If all your other problems 
are cared for, this union problem is 
certain to be handled satisfactorily. 


How good is your maintenance up 
grading program? \f your answer is 
“poor,” perhaps you are trying to Carry 
the load all by yourself. This is a hard 
job, so don’t be ashamed to ask for 
help 

8. How good is your preventive-main 
tenance? Here again is a huge task. 
Ask for help. 


9. What does the manufacturing su- 
pervisor think of the effectiveness of 
your instrument maintenance? His 
opinion bears much weight in manage- 
ment attitudes because he is the final 
customer. If instruments are undepend- 
able and repairs are costly, don’t be 
surprised if your locker-room rating 
is low. 

Instrumentation success and effec- 
tiveness are obtained only by close 
working relations between the instru- 
ment engineer, the maintenance group 
and the production group — a triangle 
which works so long as all three sides 
are free to voice thew opinions. If an 
instrument is really needed and a 
reasonable mode of operations is pro- 
vided, you will gain the support of 
production. After instrumentation is 
carefully worked out with process en- 
gineers to assure success you have only 
to check with the maintenance people 
to be sure they can readily maintain 


the equipment. 





How to Kill Progress! 


Changes in instrumentation prac- 
tices are inevitable if you are to make 
progress. Here are six evasions often 
voiced to defeat change. Are you guilty 
of any of these? 

1. “It isn’t in the budget.” — But 
budgets represent yesterday's planning. 
If reasons are compelling enough, the 
budger can be — and should be — 
changed. The budget is not a strait 
jacket intended to freeze all thought 
and action, but an effective manage- 
ment tool for planning future action. 


2. ae 


union's job is to reflect the opinions of 


union will scream.” — A 


its members — and employee opinions 
are important. But they can’t be the 
controlling factor in running a busi- 
ness. Management still has to manage 
The union seldom screams quite as 
loudly as the people opposed to a new 
idea claim that it will. 


point of superior experience, but sel- 
dom backed by good, sound reasons. A 
favorite way of turning down an idea 
without making the man who sug- 
gested it feel too badly. After all, who 
among us wouldn't be flattered when 
told he’s ahead of his time? But the 
organization, by failing to consider 
such ideas, might find itself behind 
the times. 


1. “Why change it? It’s still working 
O.K.” — The company which never 
changes anything as long as it works 
will never be known for progress. 
Changes that are delayed until they 
have to be made often are costly. 


5. “Let's shelve it for the time being.” 
— A convenient way to kill something 
without being charged with the mur- 
der — the new way of saying “yes” 
when you really mean “no.” People 
who make this remark aren't openly 


6. “Let's form a committee.” — It you 
are opposed to action, make the com- 
mittee as big as you can get away 
with. This is the best way to go on 
“total reflux.” 

Under proper circumstances, thes« 
S1X expressions make excellent sensc 
This is precisely what makes them so 
damaging. Wrongly used, they can 
stop progress dead. Whenever you 
catch yourself making such profound 
statements, stop and ask yourself: “Do 
I have facts to justify my position — 
or am I merely looking for a way to 
kill an idea?” If an idea is good, put 
it to use — or someone else will 

Review your instrument department 
organization often, and be prepared 
to alter it any time the circumstances 
warrant. We instrument engineers talk 
about the dynamics of automation 
but ¢a/k won't get us anywhere unless 
we make cur organizations dynamic 


and thus effective. 


opposed to the idea; they just want 


3. "You're two years ahead of your to give it time to ripen. What they Do these things and your locker 


time.” — Spoken from the vantage room rating really will go up! 


really want is time for it to die. 


Laboratory Weighing Accuracy in the Plant 


Here’s a new electronic balance that brings to precision 
weighing all the advantages of digital readout—no need to 
squint at scales, no intermark interpolation, no parallax— 
in short, little chance for human errors. It’s designed to 
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give to in-plant weighing the same accuracy usually associ- 
ated with laboratory balances. Suggested uses: transducers, 
pharmaceuticals, fine wire, small parts in watch and instru- 
ment making. 


It works as follows: The instrument is a null type, balanc- 
ing the unknown with an equal and opposite electromag- 


; Photo (above) shows the two parts of the RM Au- 
netic moment, and sensing the null photoelectrically. You 


tomatic Electrobalance. Since they are cable con- 
nected, they each can be located for maximum 
convenience. Sketch (below) shows the photo- 
electric servodriven null-balance principle. Bal- 
ance is made by Cahn Instrument Co., Paramount, 
California. 


place your sample in the pan (see sketch). Immediately, 
the instrument generates a voltage exactly proportional to 
the sample weight. This voltage is read out in milligrams 
by a digital voltmeter and/or a self-balancing recorder 
Balancing takes only 0.1 second, so you can weigh just as 
fast as you can change samples and read and write down 





the weight. Or, digital printers can do your writing for you. 


Where chart recorders are used, the record is in bar- 
graph form. And the balance has special circuits providing 
0.1% accuracy even with the low cost 1%-accuracy re- 
corders. A suppression control, calibrated directly in milli- 
grams, sets recorder zero to any desired weight span. For 
example, set suppression at 99 mg, and the range switch 
at 1 mg. Then a chart reading of 17 would mean 99.17 
mg. For direct reading at low cost, an ordinary micro- 
ammeter could be used in the same way. 
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Still Photography. Virtual- 
ly all types of commercially 
available still cameras aré¢ 
used,from 35mm up 
through Polaroid 
portrait and view cameras 


press, 


Photoinstrumentation Gets the Proof 


lo prove out under all kinds of conditions of actual usé¢ 
the design, performance and stamina of its automobiles, 
the General Motors Corporation annually drives test cars 
over 10 million miles at its Milford Proving Ground, some¢ 
30 miles northwest of Detroit. This “outdoor laboratory 
contains 4000 acres of specially developed land, 60 miles 
»f roads of all types and 1/2 million square feet of garage 
laboratory and office space. 

To test its cars under true desert and mountain condi 
tions, GM has in addition, a proving ground at Phoenix, 
Arizona with a 5-mile circular track and straightaway, and 
1 test station at the base of Pike’s Peak. 

It is the job of these proving grounds to provide the 
engineering knowhow, test techniques and instrumentation 


for full-scale automobile testing. This service is offered to 
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at General Motor’s Proving Ground 


the several GM manufacturing divisions and staff organi 


zations. In fulfilling these responsibilities, the proving 
ground has found photography and special photoinstrumen 
tation its most useful and essential tool 

Technical uses of photography fall into four types 
still photography, 2. standard-speed motion pictures, 3 
high-speed motion pictures, and 4. instrumentation pho 
tography. In addition, many nontechnical uses are made of 
photography: publications, publicity, microfilming, etc 

The following pictures show the major way in which 
photoinstrumentation helps General Motors to build better 


and safer automobiles 


This photo-story is taken from a paper by A. H. Kelly, Head 
of Engineering Test Department, General Motors Proving Ground 
presented to ISA 14th Instrument-Automation Conference, Chi- 
cago, September, 1959 


Photo Measurement. Preci- 
sion photos of front, side 
and rear of each model tak- 
en with a long-focus lens 
can be planimetered to de- 
termine frontal area and 
the displacement volume of 
the car. 





Photo Description — is ex- 
tremely valuable. For ex- 
ample, a few moment’s 
study of these photos of the 
1959 Cadillac-60 brakes will 
give an engineer more in- 
formation than many words 
yr several drawings. 


Standard-Speed Movies at 16 
to 24 frames per second are used 
to obtain data on both cars and 
parts of cars in motion. Here a 
tire is being intentionally blown- 
out by a dynamite cap. Movies 
proved the car could be safely 
controlled, even though the dri- 
ver didn’t know exactly when 
his tire would blow 


Guardrail Test. Movies prove 
that proper guardrails can pro- 
tect roadside hazards like ditches 
or bridge abutments. This heavy 
Cadillac has just impacted the 
rail at high speed, yet the fence 
held. 


Rollover Test. What happens 
when a car overturns at 50 mph? 
GM finds out by releasing a dri- 
verless car just after its left 
wheels are towed over a ramp. 
And photoinstrumentation gets 
the entire action. 


Car-to-Car Collision. High-speed 
collisions at all angles between 
cars are carefully recorded on 
movie film. Cables pulled along 
by the cars enable remote con- 


trol and thus avoid the need for ; 9 al 
test drivers. ’ Si _ mits Sees: 
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High-Speed Movies. Where ac- 
tion must be seen more slowly 
and clearly, slow-motion photog- 
raphy is used, ranging from 24 
to 16,000 frames per second. Elec- 
tronic instruments in foreground 
are timers and impulse genera- 
tors. 


Overhead Valve Train — action 
is being recorded by high-speed 
photography. Engine was run- 
ning at several thousand rpm, 
yet slow-motion photos enabled 
actual measurements to be made 
of valve-train displacement vs. 
time. 


Spring and Tire Action of car 
being driven over railroad ties is 
“stopped” by high-speed motion 
pictures for later exact study. In- 
strument (lower left) provides 
timing impulses for camera and 
timing light. 


J-Turn Tire Test. With high- 
speed cameras focused on tires 
and wheels, cars are snapped in- 
to reverse turns. Movies show 
clearly that tubeless tire did not 
roll off nor deflate even when 
rim was forced down onto the 
asphalt pavement. 
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Barrier Impact. Exactly what 
happens in a violent crash? 
High-speed movies slow down 
action for later minute analysis 
of how sheet metal crushes, and 
just what happens to the passen- 
gers. (Dummies, of course!) 





Close-Up. This high-speed movie 
camera, mounted in the trunk, 
gets slow-motion action of 
springs and shock absorbers 
while car makes J turns and 
crosses railroad ties, pot holes, 
etc. 


Mileage, Speed, Acceleration. A 
good example of the special in- 
strumentation photography used 
by GM is this “5th-wheel re- 
corder.” Wheel clamped to rear 
bumper measures distance, tach- 
ometer attached to ignition takes 
engine speed, oscillograph (left) 
records the data. Batteries 
(right) provide power. 


Preplotted Data. The 5th-wheel 
equipment can be mounted and 
demounted quickly. Oscillograph 
and mph milliameter are simply 
set on rear seat. Oscillograms, 
developed in automatic machine, 
provide a plot of distance, engine 
speed and car speed vs. time. 
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Management Looks 


At Pulp & Paper Instrumentation 


ISA scored a notable first in presenting its initial Pulp & Paper Instrumenta- 
tion Symposium last April, in Pensacola. The outstanding program of ten papers 
and a six-man panel was developed by ISA's Pulp & Paper Division, Louis G. 
Good, Panellit Corp., Director. The symposium was part of the Sixth South- 
eastern ISA Conference-Exhibit, Pensacola Section, hosts. From this rich source, 
ISAJ will publish a series of six articles on pulp and paper instrumentation as 
selected by our Pulp & Paper Division. The article which follows is the first of 
these six, and is based on the keynote and opening addresses to the symposium. 


What Management Wants 
from Its Instrument Engineers 


by W. F. GILLESPIE 
Resident Manager, Bogalusa Division 


Crown-Zellerbach Corporation 


WHEN I WAS ASKED to be your 
speaker, I was told that you did mof 
want an instrument “expert” to key 
note your symposium, but a man who 
could discuss what management thinks 
are the important aspects of instru 
mentation in planning and operating 
mills. This certainly is a progressive 
attitude that your management gener 
ally will commend. 

While it is necessary that paper 
mill engineers exchange views with 
those in their special field, I hope that 
they will take advantage of the tre 
mendous instrument contributions 
from the chemical, petroleum, mili- 
tary and aviation fields. We paper 
industry people owe much to other 
industries that have developed instru- 
mentation, equipment and processes 
that we use directly or with slight 
modification 

I believe the time is at hand when 
visitations from mill to mill will be 
made more frequently by instrument 
men. We managers exchange group- 
visits to discuss operations, labor rela- 
engineering 
instrument 


tions, accounting and 
problems; I think the 


group is of sufficient maturity that 
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it, too, should get the same oppor- 
tunity to exchange ideas with coun- 
terparts in other mills. 

Out of experience with you instru- 
ment engineers over many years, | 
have formed the opinion that as a 
group you rate very high technically 
Those I have contacted almost always 
are well posted in the principles and 
applications of their equipment—in 
fact, sometimes you leave us, your 
managers, a long way behind in your 


discussions 


What Management Must Know 


While your management will ac 
cept that you are competent engineers, 
we want to know much more about 
instrumentation. We must have an 
answer to “What will instrumentation 
Will ict help 


do for the company?” 


to— 


1. Increase operating efficiencies: a. 
through automatic control, b. by pro- 
viding usable, adequate, reliable sta 


tistics ON Operations? 


2. Improve quality: a. through con 
trol of variables affecting quality, b 


through statistical quality control? 


3. Reduce production costs: a. by 
measuring production 
against standard, b. by discovering ex- 


cessive losses or unnecessary waste, C 


performance 


by reducing accidents? 


4. Improve profit planning by pro 
viding accurate accounting data which 
might point out unprofitable opera 


c1ons? 


No manager expects for any given 
instrument installation that his instru 
ment engineer always can provide de 
tailed answers. For example, for any 
given installation you may not be able 
to show us any cost reduction—that 
might not be the purpose of the in 
stallation. But, always 
will be most interested in the broadet 


management 


economic considerations listed above, 
rather than in technical details. This 
suggests that you augment your usu 
ally fine engineering background with 
a more complete management ap 
proach, to help overcome the frustra 
ton you frequently have in getting t& 


talk to management. 


Management is more closely scruti 
nizing instrument capital costs than it 
did a few years back, because instru 
mentation today represents a bigger 
percent of total installation costs. Even 
in the paper industry, we can expect 
3 to 5% of the plant cost as instru 
mentation, which is low compared to 
the chemical or petroleum industry. 
However, our investment costs are 
high per unit of production, so 3 to 
5% becomes a large figure in our 
estimates. This is the important rea- 
son why instrument engineers must 
be prepared to give reasonable an- 





Instrumentation of Cady high- 
attrition dispersion mills for 
mixing slurry coatings. Console 
controls mixers, pumps and 
screens. Foxboro instruments 
(panel, right) measure, record 
and control temperature, level 
and flow. (Photo—courtesy St. 
Regis Paper Company, Pensa- 
cola.) 


swers tO Management questions on 
instrumentation. 

This discussion of economics leads 
me to suggest that you strive for sim- 
plicity. Believe me, complicated in- 
strumentation — much of it decora- 
tive or not working — is very un 
impressive to management. It takes a 
better instrument engineer to design 
a compact, smooth-functioning instal- 
lation than an elaborate awe-inspiring 


job 


Follow Through After Startup 


Management appreciates real good 
follow-up on instrument jobs. Usually 
you do a good job in startups and give 
us all we have a right to expect in 
startup service. But, I suggest to both 
the engineering sales group and the 
instrument group that a systematic 
follow-up is highly desirable. A new 
installation is not done until you have 
checked up to see that it’s doing what 
it 1S supposed to do 

An objection often heard from man 
agement is “There are too many 1n- 
struments in the mill not functioning. 
Why? abuse 


them; sometimes they are misapplied; 


Sometimes operators 
often maintenance 1s poor, sometimes 
operators are not “sold” on the instal- 
lation and so don't help make it work; 
or proper instruction was lacking on 
instrument operation. Whatever the 
cause, Management is annoyed at see- 
ing idle instruments for which good 
money was spent. Most blame for this 
must fall on mill instrument engineers 
or their departments. You know — or 
should know — the limitations of 
your instrument maintenance and 
should not recommend to manage 
ment installations that you can’t main- 
tain properly. It is popular in manage 
ment to scrutinize maintenance very 
carefully because it costs so much. So 
you should select instrumentation on 
the basis of ruggedness and reliability. 


Management must bear a good share 
of the blame for not providing instru 
ment engineers with better mainte- 
nancemen. Today most mills test ap- 
plicants for instrument repair jobs. 
But you, in turn, must insist on gual 
wty as well as a sufficient quantity of 
personnel 

What kind of check list do you have 
in your instrument maintenance de 
partment? Are you organized so that 
you know the condition of your in 
strument set-up? Do you have a pre 
ventive maintenance program for in- 
struments as you do tor other equip 
ment? Do you have reliable records 
on costs of your maintenance pro- 
gram? While no one likes bookwork, 
you must do enough of it to answet 
management questions. 

There should be a training program 
for instrument repairmen elaborate 
or simple, as conditions warrant. Plen 
ty of assistance is available within 
mills and much more from instrument 
makers or their sales engineers 


A “Sold” Operator 
Is A Good Operator 


I strongly suggest to you the im 
portance of selling the mill operator 
on the usefulness of the instruments 
you have installed. Without his help 
the chances of doing a good instru- 
mentation job are greatly reduced. The 
operator is uninterested in strange 


phraseology; “data reduction,’ and 


beta rays” have no meaning to him 
Nor is he so proud of a graphic panel 
as you are. So you must sell him on 
how it will help 41m, in the simplest 
language you know, to gain his in 
terest and cooperation Your position 
is much like that we chemists had 
some years ago in using such (at that 
time) obscure words as “pH” and 
permanganate number 

One thing that always bothers man 
agement 1S the znformation instrumen 
tation supplies. Much of it is out of 
date. You so frequently end up with 
a good history, but a poor forecast. 
Perhaps there is insufficient discussion 
between the design engineer and the 
engineer who will use the information 
Or, perhaps there is incomplete un 
derstanding by all parties of what 
information 1s required trom the par- 
ticular instrument and just how it will 
pay oft 

We must have more automation tor 
survival in many fields. Instrument 
engineers probably are as important 
as any group in giving management 
what it earnestly wants in this direc 
tion. We are looking to you for help; 
we believe in your technical capacity; 
we are offering you more encourage 
ment all the time; we are “on your 
side.” In return I submit to you that 
you should try more and more to 
understand 
in some of our mutual problems 


managements viewpoint 
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How to Get Out of an Instrument Rut 


by EARL SEAGRAVE (ISA Senior Member) 
Senior Staff Instrumentation Consultant 
Celanese Corporation of America 


Charlotte, North Carolina 


RECENT DEVELOPMENTS re- 
quire each pulp and paper maker to 
begin an increasing effort in instru- 
mentation and automation if he is 
to survive. This doesn’t mean just 
building up-to-date plants with minor 
improvements Over prev ious ones; bur 
rather exploiting whole new areas of 
instrumentation. 1 will indicate where 
I think these profitable areas are and 
suggest how you can start your com- 
pany down the road to really first 
class instrumentation. I shall outline, 
too, the rewards which await alert and 
aggressive management who follow 
their instrument engineer’s advice 


We often read of advanced instru- 
mentation quite beyond anything we 
use. Too often our response to this 
news is mentally to tabulate the rea- 
sons why such an installation would 
not apply in our own industry: “It 


| 


costs too much.” “Management would 


never go for it.” “It’s not suitable for 
our process ‘We don’t have the 
proper people to maintain it ” “Te costs 


conventional 


more than equivalent 


equipment.” “It’s not really practical 
By running through these ideas, one 
by one, we feel we have done our 
duty in evaluating that new instru- 
ment for our problems. If, after a few 
years have gone by, we find that one 
of these advanced equipments was not 
completely successful, we feel very 
wise indeed. We congratulate our- 
selves for not “falling for complex, 
and costly innovations; thus, we go 
same old 


peacefully on doing the 


things in the same old way 


But, in many ways, those who ex 
perimented with the innovations are 
better off than those who watched and 
waited from the sidelines. A thought- 
ful instrument experiment, even when 
it fails, gives valuable education in the 
thing of greatest importance to you 
your own production processes. This 
close connection between instrumen 
tation and the process lies at the heart 
of a new concept stated, refined and 
restated recently—the system concept 
—automation with a capital “A.” 
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To older instrumentmen, it was 
amusing to see the fur fly over the 
introduction and wide use of the term 
“automation.” Our world seemed to 
be divided into two groups: the old 
timers who maintained that automa- 
tion was not new at all, and those who 
just as loudly claimed that nonlinear 
differential equations would save the 
world, and that the 32-hour week was 
just around the corner. Both groups 
were wrong of course, but on the 
balance we must side with the rebels, 
not the reactionaries. 


A Major Revolution 


Automation is not just a new name 
for instrumentation. It’s a new concept 
of overwhelming importance — the 
idea of vieu mga business enterprise 
as an organic whole. Using the systems 
approach, we no longer say “We 
will maintain this temperature at 500 
because that is the value we have al- 
ways used.” Instead we have learned 
to say “We will study our process to 
learn the relation between temperature 
and profit.” This simple difference in 
approach, so easy to describe, so easy 
to understand, is a major revolution 
in our field 

We no longer think in terms of 
temperature, pressure and level con 
trol. Rather, we think of maximizing 
our company’s profits. This doesn’t 
mean that every time you connect a 
pressure gage into a pipeline you 
should worry about its effect on the 
annual report; but such thoughts 
should never be far from mind 

What would have been considered 
a simple measurement problem a few 
years ago is often seen, in these days, 
to affect the entire structure of a busi- 
ness. Instrumentation was simple: au 


tomation 1s much more complex! 


Automation Profit Areas 


This new look in instrumentation, 
this viewing of business enterprise as 
a system to be controlled, really means 
that the instrumentman’s views and 
problems have become identical witl 
those of management. Even the term 
‘automation’ in the sense of. control 
of the whole business complex tends 
to become synonomous with manage- 
ment. The continued existence of 
many companies in the process indus- 
tries will depend on how well they 


automate. Our managements must 


make the most of these concepts or 
our competitors will. We instrument- 
men must meet the challenge by tak 
ing the broadest possible view of our 
jobs, and by stating the profit possi- 
bilities and problems of automation 
clearly and forcefully to management 
How can we select these profit areas? 
There are several guides which can 


be used. 


Don't Try 1 
When 


provements, we should recognize those 


Improve On Perfection 
thinking of instrument im 
areas where progress comes very hard 
A friend of mine with a whimsical 
theory on what he calls “perfected de 
vices” gives the bicycle as an example 
it is elegant, simple, and has reached 
its present form by exhaustive devel 
opment. One intuitively feels that the 
bicycle can be improved and refined 
only in minor ways: we expect no 
breakthrough in bicycle design. A 
Bourdon pressure gage is a perfected 
device; a centrifugal pump is a per- 
fected device. Don’t be distracted by 
the hope of marginal improvements in 
easy-to-understand fields. Don’t try to 
perfect perfected devices. 

Don’t Play “Follow the Leader.” Oft 
en, one industry is ahead of another 
in instrumentation. For instance, the 
petroleum industry enjoyed this rep 
utation for many years. But jogging 
faithfully along, not far behind, came 
the followers, jumping the same hur 
dles, and falling in the same chuck 
holes. I believe conventional large 
case recorders and controllers mounted 
at point-of-use is now common in the 
paper industry. In your attempt to im 
prove on this, don’t repeat all the 
steps the chemical industry took in 
going, first to central control rooms 
with large-case instruments, the graph 
ic panel in several forms, and finally 
the data logger; for if you do, you 
will always stay five years behind the 
chemical industry 


Don’t Try to Build Your Own. In 
pianning control systems, I suggest 
that you assume at first that any 1n- 
strument you need is available in the 
open market. If the assumption is 
wrong, and if the unavailable device 
is essential, then you can develop it 
yourself. The watchword here: “Don’t 
compete with the instrument experts 
at their own game unless you have to.” 





Free Your Mind To Think 


This concludes the discussion of 
areas of effort to avoid. Others will 
occur to you. By avoiding unprofitable 
labor, you free your mind to think 
about the central problems of your 
own business; you direct attention to 
the one subject which cannot be ade- 
quately explored by those outside your 
company. If ycur business is paper 
making and if your company intends 
to remain alive in this competitive 
field, you must continue to make con- 
tributions to the art of paper making. 
In your own business there is no 
escape from competing with experts. 
The best way to begin is to work 
toward a deeper understanding of 
your processes. 

What are the classic problems of 
the pulp and paper industry? As an 
instrumentman, you should have a 
clearer insight into them than anyone 
else in your plant. You must learn 
to spot problems and speak of them 
in simple terms. Above all, attempt 
analysis of these prob- 
know 


quantitative 
lems. Do you quanratitively 
how the many variables in your proc- 
ess are related? Can you tell how your 
plant’s profitability is affected by a 5 
temperature change at point X? Do 
you have a mathematical model of 
your process? You can no longer be 
content with simple qualitative judg- 
ments. You must look inward, without 
distractions, to learn all you can about 
your own business 


Math Is 


mathematical techniques used for this 


A Must. The newer applied 


purpose have only begun to produce 
the results which can be foreseen. The 
instrument department of the future 
must be well staffed for such work; in 
reality, a new kind of engineer is 
needed 
A_highly-trained mathematician, 
through inexperience with instrumen- 
tal methods, might lack understanding 
or the limitations of his raw data. 
It is the instrument engineer who 
must see that a practical viewpoint 
is used at all times. Until a new 
generation of technical specialists aris- 
es in this multi-faceted field, the best 
approach will be through the team, or 
task force. You must get top-quality 
men and you must give them time 
to think. Important instrument devel- 
opments will not be produced by a 
man who is answering telephones to 
listen to maintenance complaints. 


Use A “Far Out” Approach. Where 
to start? I recommend the fringe areas 


at the very forefront of technology. 
They are the most interesting because 
they are the newest; they are the most 
profitable because one has a chance 
to be first. Being first is important 
far beyond pride or prestige. A plant 
on-stream a few months earlier, a new 
product on the market a few months 
earlier, a cost reduction made a few 
months earlier can be of decisive im- 
portance for our companies. 

Now progress is not easy in the 
fringe areas: problems are extremely 
difficult, but rewards are correspond- 
ingly great. It takes boldness to propose 
work in these areas and management 
confidence is needed to implement 
your proposals. Select a problem of 
unusual difficulty, but of unusual im- 
portance—and solve it. Your manage- 
ment will be very receptive when you 
make your next proposal. 

Miniaturization is a frontier region; 
can it be of use in the paper industry? 
Not likely. Analysis instrumentation 
is a rapidly growing frontier; can it 
be of use in the paper industry? Very 


likely 


How About Computer Control? 


We have one interesting control 
problem in the paper business: control 
of finished product properties at the 
end of a paper machine with a long 
delay-time between input and output 
—an impossible job for simple closed- 
loop control. Yet the product charac- 
teristics are, I believe, uniquely deter- 
mined by the input variables. I suspect 
that most of these variables are meas- 
urable with today’s equipment. If you 
knew the exact relationships among 
process control variables, if you had 
a mathematical model of a paper ma- 
chine, and if you could solve the 
corresponding equations fast and ac- 
curately enough, perhaps you could get 
end-product control of an entirely new 
order of merit. 

To apply advanced control systems, 
we must determine mathematically 
the behavior of our process. These 
studies cannot be made by a mathe- 
matician sitting at a desk. He will 
need quantitative information ob- 
tained directly from the process. This 
could require measuring or analytical 
instruments which you do not now 
have. You must conceive a plan and 
implement it. That takes a lot ot 
money, a lot of hard work and lots 
of management vision, but the returns 
are worth the effort. Usually such a 


detailed quantitative study immedi- 


ately will point to alternate operating 
procedures and produce higher profits. 
As we make more mature use of these 
tools we will find new approaches to 
traditional problems even in the older 
industries such as papermaking. 
Some industries will find that ad- 
vanced simulation can eliminate much 
pilot-plant work. Art least we expect 
scale-up to be much less uncertain 
than at present. Imagine what this 
will mean in cost reduction and in 
the advantages gained by bringing a 
product on to the market early. Pre- 
cise, continuous control of product 
properties has been talked about for 
many years. We are seeing new exam- 
ples of it daily. [mproved knowledge 
of process dynamics will make future 
attempts even more successful. We 
can hope to eliminate 90% of the 
start-up difficulties we now experi- 
ence. We can look forward to the time 
when our plants will respond smoothly 
and automatically to changes in raw 


materials, independent operating vari- 
ables, equipment condition — even 


changes in market conditions and 
business strategy! 

I have been discussing some large, 
long-range benefits we can expect, but 
don’t underestimate the more modest 
accomplishments which can come im- 
mediately. A few months’ work by 
one or two skillful people, even taking 
clever advantage of a lucky accident, 
can sometimes drastically alter the 
profit picture for an entire plant 
These are the things you can expect tf 
you will work for them. 

To sum up, there is something new 
under the sun—a new way of looking 
at business problems which we may, 
for lack of a better name, call “auto- 
While it is a highly technical 
field, its aims are identical with those 


mation 


of management. It’s up to the instru- 
mentmen to show management that 
this is so. The life of your company 
in a competitive economy will depend 
on your competence in automation 
Use your limited resources where 
they will be most profitable to you, 
and do not be distracted by the past 
history of others. You should learn 
quantitatively the inner workings ot 
your own business and make free use 
of instrumentation developments 
available to you for the asking. To do 
this, you must get trained systems 
people and leave them alone to do 
their creative work. The rewards are 
great—increased profitability for your 
company and a real contribution to the 


welfare of us all 


August 1960, Vol. 7, No. 8 55 





Figure la. Complete test setup for studying radiation- 
shield effect on measurement of high temperature gases. 


Do Shields Improve T/C Response? 


by C. E. MOELLER 
Senior Engineer 
Midwest Research Institute 
Kansas City, Missouri 


Just how good is the dynamic re- 
sponse of shielded, fine-wire thermo- 
couples in measuring high-tempera- 
ture gases? What role does the gas 
mass-flow rate play in this evalua- 
tion? To get factual answers to these 
and related questions, an experi- 
mental program was conducted by 
Midwest Research Institute. Here are 
the interesting results. 


THE MEASUREMENT of rapidly 
changing gas temperatures has per- 
plexed investigators for many years 
and much has been written describing 
various solutions to this problem.’ * 
In certain applications the thermo- 


‘Superior numbers refer to _ similarly 
numbered references at the end of this 


paper. 
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couple has definite advantages over 
other sensors, and often is the only 
practical device for measuring gas- 
temperature variations. 


High-temperature gas measurements 
made with thermocouples are subject 
nevertheless to inaccuracies caused by 
(1) heat conduction from the thermal 
junction, through the thermocouple 
wire, to the support; (2) heat radia- 
tion from the thermal junction to the 
cool surroundings; (3) aerodynamic 
heating of the thermal junction by 
high-velocity gases; and (4) inertia of 
the mass to changing temperatures at 
the thermal junction. 


To correct for these 
steps generally are used: 


errors, two 


1. In applications where space is not 

limited, the bare thermocouple 
wires can be extended an appreci- 
able distance beyond their support 
to limit the thermal-junction cool- 
ing caused by heat conduction 
through the wires. When space is 
limited, the conduction losses must 


be estimated.* 4 


2. Radiation shields of some type can 
be used to prevent the thermal 
junction from “seeing” cold sur- 
faces. The amount of correction 
possible with these shields depends 
on their design and the gas flow 
conditions. Procedures for estimating 
the corrections introduced by radia 
tion shields (if the gas-stream temp 
erature is uniform and not cooled 
by the mass of the shield) have 
been outlined,® but unfortunately, 
the limiting assumptions are not 
true at low gas velocities. Using 

theoretical and experimental tech 

niques, the approximate effects of 
radiation shielding and also aerody- 

namic heating can be estimated. * 


If the gas temperatures in a stream 
fluctuate rapidly, the thermal inertia 
of the thermocouple can cause large 
errors. Therefore; an important cri 
terion in the selection of a thermo 
couple for measuring rapidly changing 
gas temperatures is the time constant, 
which is defined as the time for the 
thermocouple to measure 63.2% of a 
step change in temperature. When the 





Figure 1. Magnified view of 0.002 
wire thermocouple construction. 
Wires are wrapped around and 
welded to the respective extension 
leads. At the point where the 
wires join, another weld forms 
the thermal junction. Scale marks 
1/64 inch. 


thermal junction is exposed suddenly 
to hot gases, the temperature of the 
metal at that point must reach an 
equilibrium value. Obviously, as the 
amount of metal at the junction is re- 
duced by the use of smaller wires, the 
time required to reach equilibrium is 
reduced also. Because the coefficient of 
heat transfer from gases to surrounding 
objects increases directly with mass- 
flow rate, equilibrium is attained in 
less time as the mass-flow rate in- 
creases. Consequently, a thermocouple’s 
time constant is a function of the ther- 
mal-junction size and the mass-flow 
rate of the measured medium. 


Radiation shields normally reduce 
radiation error, and thus the shielded 
thermocouple may be expected to 
measure the actual gas temperature 
more closely. On the other hand, how- 
ever, radiation shields tend to increase 
the thermal inertia of the measuring 
element and thereby cause the ther- 
mocouple to have a longer time con- 
stant. Because of these two conflicting 
characteristics, there is reason to ques- 
tion the accuracy of measurements 
made with radiation-shielded thermo- 
couples in applications having rapidly 
fluctuating temperatures. To resolve 
the question, an experimental program 
was conducted to determine the effect 
of radiation shields on the dynamic 
response of thermocouples. 


Figure 2. 
Thermocouple 
probes with 
detachable 
radiation 
shields. 





ih 


Experimenta) Program 


Because gas temperatures of 2500 
to 2800°F were to be encountered in 
this program, the measuring thermo- 
couples were made of platinum-plati- 
num 10% rhodium. They were fabri- 
cated from wires of two different sizes 
0.013- and 0.002-inch diameters (Fig- 
ure 1). This permitted study of ther- 
mocouple wire-size effect in conjunc- 
tion with the use of radiation shieids 

A typical thermocouple with triple- 
element radiation shield is shown in 
Figure 2. Length of the shield is about 
3/8”, O. D. is 0.20”, and ID. of the 
inner element is 0.12”. 

Figure 3 shows the various types of 
radiation shields that were used for 
this study. Included are single-element, 
double-element, and 
shields — each with a 0.20” O.D. — 
together with single- and double-ele- 
ment shields having 0.16” O.D. All 
shields were fabricated from 0.005” 
sheet, with 


triple-element 


platinum-rhodium alloy 
cylinders and spacers joined by resist- 
ance welding. The noble-metal materi- 
al was used in order to prevent changes 
in the emissivity of the shields, thereby 
holding radiation losses constant dur- 
ing the tests. The shields were designed 
so that they could be removed from 
the thermocouple support and replaced 
by a different type. Thus, the same 
thermocouple was used in the various 


Figure 3. 
Various 
radiation 
shields used 
for the tests. 


tests; only the shields were changed 


Hence, there was no question of ther- 
mocouple variations affecting the re 
sults of the study. 


Test Apparatus 


For the tests, an apparatus was 
quired to obtain a step change 
temperature. The apparatus (Figure 4), 
essentially consisting of a burner and a 
solenoid-actuated, low-inertia, alumi- 
num shutter, effected the step change 
by exposing the thermocouple sudden- 
ly to a hot-gas flame at the time when 
the shutter had attained maximum 
velocity. The burner fuel was CP ethy- 
lene gas and dry compressed air. Ex- 
cess air was required to reduce the 
flame temperature to the desired 
2725 °F. 

In tests such as these, it is essential 
to know the time constant of the ap- 
paratus itself; that is, the time re 
quired for it to move from one to the 
other of the extreme positions. A pho 
rocell, whose output was displayed on 
an oscilloscope, showed the time con 
stant to be 1/2 millisecond. 


Instrumentation 


The instruments used in this study 
are shown in Figure la. The thermo- 
couple signal was displayed on a Hew- 
lett-Packard 130-B oscilloscope and 
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photographed by a Polaroid camera. 
The oscilloscope was triggered extern- 
ally to coincide with the actuation of 
the shutter solenoid. To read the 
maximum ‘temperature measured by 
the thermocouple probe, a Leeds & 
Northrup precision portable potentio- 
meter was used. The flow rates of 
ethylene and compressed air were 
measured by Fischer & Porter Flow- 
raters (Numbers 01-N-150A/12 and 
?-L-150-13), which were calibrated by 
an American Meter Company wet-test 


cell 


Test Conditions 


The conditions under which the 
thermocouples were tested are: ethy- 
0.0045 lb/min, com 
pressed-air flow — 0.071 Ib/min, 
mass-flow rate — 0.22 lb/sec/ft*. The 


thermocouple was positioned approxi- 


lene tlow 


, 


mately 3” in front of the burner, 
where a 1/2’-diameter zone of hot 
gases existed, and where the tempera- 
ture variation generally was within 


5% of maximum temperature. 


Results and Discussion 

The results of the experiment are 
shown in Table I and Figures 5, 6a, 
and 6b 

The effect of thermal-junction size 
on the response of the thermocouple is 
illustrated im Figure 5. The upper 
curve is for the bare 0.002”-wire 
thermocouple. Note that within 100 
milliseconds the maximum temperature 
(2700°) is reached. In this instance, 
the time constant (63.2% of total 
change) is about 20 milliseconds 
When the wire size is increased to 
0.013”, the maximum temperature is 
reduced to 2240°F (mainly because of 
conduction losses) and the time con 
stant is increased to 160 milliseconds. 
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Figure 4. 
Apparatus 

for providing 

a step change 
in temperature. 


It is apparent that the 0.002” thermo- 
couple will measure transient tempera- 
tures much more accurately than the 
0.013” one. 


From the work reported by Scadron 
and Warshawsky*, an approximation 
has been made to the radiation errors 
of the bare 0.002 and 0.013” thermo- 
couple junctions. Based on the 2700° F 


indicated maximum temperature for 
the 0.002” thermocouple and using 
0.12 as the emissivity of platinum, the 
radiation correction was calculated to 
be 22F°. Based on the maximum 
measured temperature of 2240°F for 
the 0.013” thermocouple, the correc- 
tion was computed to be 14.7 F”. If 
the 0.013” thermocouple could have 
been heated to 2700°F, 
correction would have been about 56 
F° compared to 22 F° for the 0.002” 
thermocouple. The difference is based 


the radiation 


on the radiation-correction coefficient 
determined experimentally by Scadron 
and Warshawsky. Inasmuch as this 
coefficient varies as the square root of 
the wire diameter, the correction is 
different for various-sized wires even 
though they are exposed to gases under 
the same conditions. 

Figure 6a indicates the effect of the 
various radiation shields on the re- 
sponse of the thermal junction for the 
0.002” thermocouple. When the radia- 
tion shield with more metal was used 
and as the center opening was reduced, 
the maximum temperature measured 
by the thermocouple became lower. A 
single, large shield did not change the 
temperature-time curve of the bare 
thermocouple junction appreciably. A 
comparison of two shields (B & D), 
having the same opening, indicated that 
the double radiation shield gives a 
greater maximum temperature than 
does the single one. This may be be- 


cause the gases blowing through the 
center opening are not cooled as com- 
pletely by the inner element of shield 
B as by the single element of D. When 
a comparison was made between 
shields with even smaller openings, C 
and E, the temperatures measured by 
the thermal junction were lower than 
noted when shields with larger open- 
ings were used. Moreover, the maxi- 
mum temperatures measured by the 
thermal junction with shields C and E 
were not reached until nearly 25 sec- 
onds after exposure to the gases; with 
shields having larger openings the 
maximum temperature was attained 
within 200 milliseconds. This empha- 
sizes the fact that radiation shields 
with small openings require a consid- 
erably long time to reach equilibrium 
conditions, and subsequently, the max- 
imum temperatures attained require 
extremely long periods of time. 

In Figure 6b, the effects of the 
radiation shields on the response of 
the 0.013” thermocouples are shown. 
When exposed to the same test con 
ditions used in studying the 0.002” 
thermocouples, the larger thermocou 
ples measured maximum temperatures 
that were 200 to SSOF° lower, de- 
pending on the type of shield em- 
ployed. The reduction in maximum 
temperature was not the only notice- 
able change — the period of time 
necessary to reach equilibrivem in- 
creased very markedly and the time 
constant (with different shields) varied 
from 160 to 2,000 milliseconds. The 
primary reason for the differences in 
results between the 0.002” and 0.013” 
thermocouples is the conduction loss 
from the thermal junction to the wire 
support, because the radiation losses 
should be the same for both. Table I 
summarizes the various results 


Conclusions 


At a specific mass-flow rate (0.22 
Ib/sec/ft"), test results indicated that 
maximum temperatures of gases meas- 
ured by the thermocouple probe were 
reduced and the time constant was 
increased as the radiation-shieid cool- 
ing effect increased. Maximum temp- 
eratures for the 0.002” thermocouple 
were reduced 20% by the radiation 
shields. Calculations indicated that ra- 
diation corrections for both thermocou- 
ples without radiation shields were less 
than 1% of the temperature measured. 
But the conduction losses of the bare 
0.013” thermocouple caused its meas- 
ured temperatures to be more than 
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Table I. Summary of thermo- 
couple characteristics using vari- , 
ous radiation shields. 200 

TIME — MILLISECONDS 


< BARE .002" THERMOCOUPLE 














TEMPERATURE —°F 


BARE .013" THERMOCOUPLE 


TEMPERATURE — °F 


4 : 4 TIME — SECONDS 
300 +? 20 
SECONDS 


100 200 


TIME — MILLISECONDS Figure 6. Curves show the effects 


of radiation shields on the re- 
sponse of (a) 0.002” wire thermo- 
couples and (b) v.013” wire ther- 
mocouples. 


Figure 5. Curves show the effect 
of thermocouple’s size on its re- 
sponses. 
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15% lower than those of the bare verse effects of even the smallest 


0.002” thermocouple. opening-type radiation shields 
Additional 


tests of shields fabricated from 0.001’ 


Consequently, if the radiation shields studies should include a oe Pime 
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described herein were used, it is possi- 


ble that greater errors could be intro- (or smaller) sheet to determine the Streams, and 


and 


cooling effect on the gas 


The 
present work could not provide the 


The 


measure- shields 


not 


duced in the 
ments than if 
used. Reducing the mass of the shields 


temperature 
Scadron 


TN 2599 


the shields were stream. apparatus used ia the 


to a minimum might arrest the cooling high mass-flow rates required Temperature Patterns 


of the gases by the shields and thus 
make them effective in eliminating the 
radiation correction 


Future Tests 


Throughout this experimental pro- 
gram, the various thermocouple probes 
were tested using gases whose mass 
flow rates were very low. As stated 
previously, the time constant of a 
particular probe is a function of the 
mass-flow rate; therefore, it would be 
interesting to conduct the experiment 
at different mass-flow rates to deter- 
mine the possible significance of this 
parameter. Undoubtedly, the very low 
mass-flow rate contributed greatly to 
the ineffectiveness of the radiation 
shields and the actual reduction of the 
measured temperature. A future aim 
should be to find what maximum flow 


rate 45 necessary to overcome the ad- 


major revisions necessary to achieve 
the higher flow rates \ould probably 
include the use of a combustion cham- 
ber with vented tube (for carrying off 
the hot combustion gases) and a means 
of abruptly exposing the shielded ther 


mocouples to the hot gases 
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What Do You Know About 


Platinum Resistance Thermometers* 


These versatile sensing elements— 
for temperature measurement in the 
range from —200 to +1000°C— 
are used both for precision work of 
the highest accuracy and for routine 
industrial applications. Take a few 
minutes now to review their basic 
characteristics and applications. 


THE PLATINUM resistance ther 
mometer (Figure 1) — in which the 
principle of measurement is the varia- 
tion in the resistance of a wire as a 
function of temperature — is generally 
accepted as the most accurate tempera- 
ture-measuring available 
Used since 1928 to define the Inter 
national Temperature Scale 

190° to +660°C, it is now finding 


increasing application in industry, par 


instrument 


trom 


ticularly where: (1) the sensing ele 


ment is distant from the recorder, 


(2) several measured points are to be 
read at one central instrument panel, 
3) measurements are to be made over 
a narrow temperature range, and (4) 
accurate determination or control of 


subzero temperatures is needed 


*This art is based on an original 
presentation by Rodney Price appearing 
in PLATINUM METALS REVIEW, a 40 
or more page quarterly publication on 
platinum technology, produced by John- 
son, Matthey & Co., Limited of London 
England. This publication is available 
without cost from J. Bishop & Co. Plat- 
inum Works, Malvern, Pennsylvania—a 
Johnson, Matthey Associate 


The Operation ot the resistance ther- 
mometer depends on two characteris 
tics of platinum — the simple relation 


ship between its resistance and temp 


erature; and the high purity, stability, 


and reproducibility of the specially 
prepared platinum employed. The re- 
quirements of the International’Temp 
erature Scale of 1948 for the purity 
and physical condition of the platinum 
to be used in resistance thermometry 
are based on the change in resistance 
between 0 and 100°C; the ratio 
Rioo Ro must exceed 1.3910. 

Since any impurity lowers plati 
num’s temperature coefficient of re 
sistance, extreme precautions have to 
be taken in the platinum preparati: 4, 
melting, and subsequent drawing 


tine wire. 


Measuring Resistance 


To measure accurate!v within I 
C throughout the rau... of an instru 
ment, there is a choice berween defle« 
tion instruments, null-balance bridges 
and ratiometers. li letlection instru 
ments the galvanomeie. is calibrated 
so that the unbalanced current can be 
read directly as temperature. Inasmuch 
as the current is proportional to thc 
supply voltage, the supply must be 
stabilized, or compensation must be 
provided in the galvanometer move 
ment. 

In  null-balance 


‘instruments the 


bridge circuit is balanced by. manual 





or automatic adjustment of resistance 
(usually a slidewire) in one or more 
legs of the bridge 

A ratiometer is a special deflection 


dc yuble 


wound coil that moves in a field whose 


type instrument having a 
strength is adjusted to provide direct 
temperature indication 

Compensation for temperature varia 
tions in the leads can be provided by 
either a three-wire or a four-wire sys 
em. In the three-wire system (Figure 

two leads are in adjacent legs of 
the bridge (cancelling their resistance 
changes), while the third lead carries 
only the energizing current. In the 
fyur-wire system a lead, equivalent to 
che element leads and subject to the 
same am >icnt-temperature variations, 


is pur ir. an adjacent leg of the bridge. 


Determining Temperature 


According to the International 
‘rature Scale, temperature is fre- 
, the resistance of a platinum 


c.ece by these equations 


burs temperatures between 0 and 


630.5°C, 
R, R, (1+ At 


while between 
R, R, [1+ At 
C(t 100)c* | 


where R; and R, are the resistances 
of the thermometer at the measuring 
temperature ana at 0° ©, respectively 


and B <re determined by 


Ro, A 


MAGNIFIED SECTION 
SHOWING HELICAL 
GROOVE IN FORMER 


Figure 1. Section 
of a typical plati- 
num resistance 
thermometer 
showing: A. \ 
Thermopure = 
platinum wire; VT} /] 

B. ceramic, IIL. 
glass, or metal : =— ——< 
former; C. pack- 

ing; D. glass or metal sheath; E. insulating bead. 


calibration at the ice, steam, and sulfur 

144.6 C) points; C is determined by 
calibration at the boiling point of 
oxygen (—182.97°C). 

Callendar first suggested that the 
arithmetical computation could be 
greatly reduced by rewriting (1) for 
the range 0 to 100°C in the form 
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TRIPLE CORE 
COPPER CABLE 


SENSITIVE 
ELEMENT 


Figure 2. Circuit diagram of 3- 
wire platinum resistance ther- 
mometer and bridge. Rl, R2, and 
R3 are fixed resistances; B is 
battery; G is galvanometer; R4 is 
adjustable resistance. 


Rs Ro ) 100 
Rioo _ a 


t t 
6 ( 100 igs 


where 6 is a constant. 


The first term of (3) is the “plati 
num temperature”, derived by con- 
sidering that the temperature interval 
between 0 and 100°C can be divided 
into equal degrees C if the temperature 
is equated to the electrical resistance 
of the platinum thermometer. This 
relationship then can be extrapolated 
according to a straight-line law. 


Equation (3) then may be written 


) t 
100 


( Re Re ) 
100. 
Rio Ro 


The correction from degrees plati 


where fp: 


num to degrees C is ascertained most 
simply by the use of tables compiled 
by Callendar and Hoare. 


Also equation (3) may be written 


(seo - ig 
100 /100 


where a is the mean temperature 


coefficient of resistance from 0 to 


R100 Ro 


100°C, that is 100 R, 


The relations between the coeffici- 
ents in equations (1) and (5) are: 


Figure 3. Resistance thermometer, 
shown behind shield at end of 
spar on commercial airplane, 
measures air temperature for 
speed correction, 


) 
a ( l T 


ad 
10% 


100 B 


10‘'B 
+ 100B 


For temperatures below 0°C equa 
tion (2) may be written 


( t ) t 
100 100 


100 I \ on) 


The same relations as given pre 
viously exist berween A, B, a, and 


Other relations are 


and > 
100 B 


Typical Applications 


The range of industrial applications 
of platinum resistance thermometers is 
extremely varied and involves meas- 
urement or control of temperatures 


Figure 4. Platinum resistance 
thermometer, sheathed with a ny- 
lon tube, checks granular-fertil- 
izer temperature on a conveyor 
belt. 


from 200 to +- 1000 °¢ Only a 
relatively few such applications can 


be desc ribed here 


In a modern passenger aircraft (Fig 
ure 3) up to fourteen resistance ther 
mometers may be used. These could 
be for measuring the temperatures of 
oil, fuel, cabin air, outside air (for air 
speed correction), de-icing mats, etc 
While base-metal thermocouples could 
measure such temperatures, they would 
require either control of, or adjustment 
for, the cold-junction temperature 
Also, their low output would necessi 
tate a very sensitive measuring device 
or some form of amplification. For 
these reasons, platinum resistance ther- 
mometers, fitted with stainless steel 
sheaths and used with ratiometer indi 


cators, are preferred 


In power stations resistance thei 
mometers are used, generally with 
Wheatstone bridges and multipoint in 
dicators, tO measure steam, gas, and 
water temperatures 

Other uses for these thermometers 


} 


are in the storage, processing, and 
transport of food. Ships carrying re- 
frigerated meat or fruit may have 
as many as a hundred platinum resis- 
tance thermometers connected to mul 
tipoint indicators. In the heating and 
air-conditioning control systems of 
large buildings, a number of such ther 
mometers will be connected to one 


indicator also 


one ot the 


[he chemical industry 
largest users of platinum resistance 
thermometers — _ uses these sensors 
both for precise laboratory measure 
ments and for indicating, recording, 


and controlling in process plants 
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Pressure and Force 


Transducers for Shoc 


by C. J. HARRIS, E. M. KAEGI, 
and W. R. WARREN 
Missile & Space Vehicle Department 
The General Electric Company 


Philadelphia, Pennsylvania 


General Electric's Space Sciences 
Laboratory researchers have devel- 
opea techniques which allow use of 
commercially - available transducers 
for accurate measurement of the 
pressures and forces in shock-tunnel 
testing. 


THE FLOW or testing interval in 
the MSVD (Missile & Space Vehicle 
Department) shock tunnel is 1 to 6 
milliseconds; equilibrium air tempera 


K are 


possible at the stagnation point of a 


tures between 1000 and 6500 


blunt model located in the test flow 
Our recent shock tunnel work in 


adaptation of  fast-response 


volved 
pressure and force instruments to such 
aerodynamic testing. Required data 
are model-surface pressure, axial force, 
lift, drag and pitching moment. Shock 
instrumentation 


tunnel heat-transfer 
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problems and their solutions have been 
discussed before.! 

Attention must be given also to pres 
sure instruments for monitoring com- 
bustion-criver pressure history, driven 
tube shock wave velocity, and driven 
tube pressure histories. Accurate meas 
urements are required here to deter 
mine reliably the free-stream test-sec 
tion flow properties during shock-tun 
nel model studies. 

For these applications it is conveni 
ent to use available transducers and 
circuits in various combinations, pay- 
ing particular attention to overull 
measuring accuracy and frequency re 
sponse of the combined system, and 
to transducer temperature characteris- 
tics, voltage Output sensitivity, loading 
and damping characteristics, physical 
dimensions, and dynamic calibration 


repeatability 


Facility Pressure 
Instrumentation 


Driver-tube pressures usually are 


produced by combustion of mixed heli- 
um, hydrogen, and oxygen. Combus- 


Superior numbers refer to similarly 
numbered references at the end of this 
article 


Figure 1. General Electric 6-inch 
shock-tunnel driver, and associ- 
ated pressure instrumentation and 
spark-plug igniters. 


k Tunnels 


tion efficiency is determined by mon 
1oring the combustion pressure-time 
history during both constant volume 
conditions and driver diaphragm rup 
ture. The transducer used must be 
capable of accurately detecting pres- 
sure changes from 500 to 10,000 psia, 
have a frequency response of 1000 cps 
(at least five times that corresponding 
to the rise-time of the event to be 
measured), be relatively 
insensitive during the pressure record 


temperat ure 


ing interval, and be able to withstand 


erosion by combustion products 


The Quartz-Crystal Pressure Gage. A 
commercially - available quartz - crystal 
pressure gage largely meets these spe- 
Without a high-pressure 
measure 


cifications 
adaptor, it can pressure 
changes to about 3000 psi; with a 
special adaptor, its range extends to 
30,000 psi 

The transducer is used with a special 
low-noise pickup cable, and a piezo- 
calibrator box containing an electro 
meter tube circuit with a 10'* ohm 
input impedance, which matches the 


transducer impedance. Such 


output 
high-impedance transducer circuits op 
erate readily in shock tunnels. In a hy- 


personic tunnel in which radiated elec 





tromagnetic fields cause electrical in- 
terference, the use of such high-imped- 
ance instruments is not feasible. 

In monitoring the combustion-driver 
pressure history, the quartz transducers 
are flush mounted in 14mm _ tapped 
holes located along the 22-ft 8-in. ID 
driver tube (Figure 1), and sealed in 
position with commercial spark plug 
gaskets. Figure constant- 
volume combustion record for a maxi- 


2 shows a 


mum pressure change to 2000 psia, and 
a typical 6-in. shock-tunnel-driver com- 
bustion record with a rupturing dia- 
phragm. The other pressure-time his- 
tories in Figure 2 were obtained in the 
3-in. ID driver of a smaller shock 
tunnel used in support of the larger 
tunnel program. The pressure change 
shown is to 4500 psia and the high- 
pressure adaptor was used. Also shown 
is the third of three successive con- 
stant-volume combustion made 
with the same adaptor. It indicates 
that care must be taken in using the 
quartz transducer with the adaptor. 
While the transducer shows no ill ef- 
fects due to combustion, the adaptor 
does corrode rapidly and binds after 
repeated use. Better performance is 
obtained by removing the spring and 
fitting a small O-ring into the adaptor 
to prevent leakage of combustible gas 


tests 


into the adaptor 

Figure 2 also shows a driver pres- 
sure-time history which indicates that 
rather than 


a detonation occurred 


combustion of the mixture. 


smooth 
The peak pressure is off scale and well 
6000 Quartz 
checked after 
functioned properly. When detonations 


transducers 
still 


over psia 


such an incident 
are encountered and it is possible to 
observe peak pressure values, the ratio 
of peak pressure to initial driver load 
pressure is about 50. 

The shock tunnel can be operated 
with a straight-through nozzle or a 
reflected nozzle, or as a shock tube 
(Figure 3). Pressures about the magni- 
tude of driver combustion pressure can 
be found in the reflected end of the 
driven tube (6-in. ID) of the reflected- 
nozzle shock tunnel. The pressure in 
this portion is one of several param- 
eters which must be known accurately 
to determine test-section flow condi- 
tions. The quartz -ransducers and as- 
sociated circuits are readily adaptable 
for such pressure monitoring 

To prevent adverse effects from 
mechanical vibration, the pressure 
transducer is placed in a high-density 
housing and mounted with O-rings in 
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Figure 2. Typical driver-tube pressure-time histories. 
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Figure 3. Regions available for 
aerodynamic experiments. 
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Figure 4. Reflected-region pres- 
sure records obtained by quartz 
transducer without shock mount- 
ing (top) and with shock mount- 
ing (bottom). 
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Figure 5. Reflected region pres- 
sure ratio P;/P,; vs. Shock Mach 
number M, (6-inch. shock tunnel, 
T, = 530°R). 
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Figure 6. Range of test flow con- 
ditions achieved by G.E. 6-in. 
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Figure 7. These pressure trans- 
ducers were evaluated. 


RUBBER SLEEVE 


MODEL 
CONTOUR 


BLEED HOLE 


CAVITY 


SHOCK MOUNTED 
GAGE 


Figure 8. How surface-pressure 
transducers were mounted in the 
model. 
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the side wall of the shock tue re- 
flected region. Figure 4 shows pressure 
records obtained with and without the 
housing and shock mounting. Present 
programs using the 6-in. shock tunnel 
result in reflected-region pressures up 
to 3000 psia. Present shock-tunnel de- 
sign limits re.lected-region pressures 
to 5000 psia. Figure 5 indicates the 
correlation between experimental 
measurements using quartz transducers 
and theoretical equilibrium air calcula- 
tions for the reflected region. Param- 
eters chosen are P;/P; vs. M,; where 
P; = reflected-region pressure, M, = 
driven-tube shock Mach number, and 
P, = initial driven-tube pressure. 
Measuring Shock-Wave Velocity. We 
use quartz crystal pressure transducers 
also to monitor incident shock-wave 
velocity. Shock mounted quartz trans- 
ducers are placed along the side wall 
of the 112-ft-long driven tube. The 
shock wave arrival produces a step- 
functidn type pressure rise. Pressure 
changes due to the incident wave are 
from 1 to 300 psi. Gages feed into 
three velocity recorders, consisting of 
an electronic counter, a rotating drum 
oscillograph, and a raster generator. 
On shock arrival, the counter and raster 
system require only a pulse signal to 
yield the required shock-velocity in- 
formation. The oscillograph gives com- 
plete pressure-time histories for many 
positions along the driven tube down- 
stream of the diaphragm which yield 
shock-velocity information, and indi- 
cate how the wave patterns are formed. 


Model Pressure Instrumentation 


Model surface pressure measurement 
in the 30-in.-dia. shock tunnel test 
section introduces problems not met 
in the previously referenced facility 
tests. Figure 6 shows test flow condi- 
tions where actual model studies have 
Blunt-body stagna- 
tion-region pressure (P,) values and 
approximate cylinder-pressure (P-) 
values (based on the Modified New- 
ronian Prediction) for the given test 
flow conditions also are indicated. Note 


been conducted 


that model pressure changes from less 
than 0.001 psia to greater than 100 
psia can be obtained and must be 
measured accurately. Because of the 
short useful test interval, pressure sen- 
sors must have high natural frequencies 
or response times of the order of sever- 
al microseconds. 

Transducer physical size also is im- 
portant. The previously mentioned 
quartz transducers were applied suc- 


cessfully to measure model surface 
pressure changes above 0.1 psi. How- 
ever, the size of this transducer limits 
the nember of test points obtainable 
on a model of practical size. Typical 
model diameter and length are 4 to 
6 in., and 3 to 12 in., respectively. So 
it was desirable to get a smaller trans- 
ducer accurate down to 0.001 psi, 
while giving maximum model surface 
coverage. Transducer “A” (Figure 7) 
has attractive dimensions and a reson- 
ance of 250,000 cps, but proved rela- 
tively sensitive to temperature effects, 
and has a low  voltage-sensitivity 
(1/8th that of the previously discussed 
quartz transducer). The GE Research 
Laboratory has designed a barium ti- 
tanate transducer “D” especially for 
shock-tunnel model application, and 
used extensively in the 4-in. ID shock 
tunnel at the Laboratory.* Being con- 
sidered also because of its small size 
is an ammonium - dihydrogen - phos- 
phate crystal transducer found in 
shock-tube tests to have a_pressure- 
voltage sensiti: ity tour times that of 
any of the ev ‘uated transducers. 


Barium titanate transducer “E” suc- 
cessfully measures model surface pres- 
sure changes down to 0.006 psi. This 
sensitive transducer and its electronic 
equipment can go about ten times 
lower in pressure. Temperature effects 
on its response depend on the heat 
transfer to the model surface during 
the test interval.* In tests from 0.005 
to 0.15 psi where transducer “E” is 
used, heat transfer rates are low — 
about 10 Bru/ft*/sec. The pressure 
sensing element of transducer “E” is 
embedded in an isolating material to 
provide good thermal delay. Thus, in 
shock tunnel testing, the piezoelectric 
response of the transducer is over be 
fore the pyroelectric response takes 
place. 

The transducer design also isolates 
the sensitive element from acceleration. 
The design figure of pressure sensitiv 
ity to acceleration sensitivity is 300. 
To reduce acceleration and mechanical 
vibration, transducers are mounted in 
a firm rubber sleeve (Figure 8). To 
further reduce model mechanical vibra- 
tion, the model support system is iso- 
lated from the shock tunnel and its 
dump tank. 

Mcde! surface pressure distributions 
(Figure 9) generally are expressed as 
ratios with respect to the model stag- 
nation pressure P,. Actual data traces 
for these gages are shown in Figure 10. 
A complete model pressure-measuring 
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Figure 9, (Above). Examples of hemisphere-cylinder 
model surface-pressure distributions obtained. Figure 
10, (Right). Calibration curves for barium titanate 
pressure transducers with 6-feet of micro-dot No. 50- 
3903 cable and 25 feet of RG 58A cable; input impe- 
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system consists of a transducer, its own 
particular output cable and impedance- 
matching device, and an amplifier, 
when necessary. 


Data Reduction 


Manual reduction of the model sur- 
face pressure data usually involves 
ratioing stagnation-point values and 
pressure readings at at least five time 
positions within the test interval. To 
avoid the time, labor, and inaccuracies 
of the manual system, an electronic 
snalog has been developed, which 
yields a continuous readout of the 
ratio of model surface pressure to stag- 
nation-point pressure during the full 
test interval. 


Pressure Transducer 
Calibration Methods 

The quartz transducers can be cali- 
brated statically because of: 1. the high 
leakage-resistance obtained by specially 
treated quartz crystals; 2. the use of 
special high-resistance cable; 3. the 
very high input impedance of the piezo 
calibrator. To maintain this high im- 
pedance, the cable connection to the 
transducer must be kept extremely 
clean. 

Barium titanate pressure transducers 
must be dynamically calibrated. This 
is done in a straight shock tube in 
the Mach-2 to Mach-4 range where 
experimental normal shock wave re- 
sults have been found to agree closely 
with shock tube theory.*: ° Shock tube 
calibration accuracy in this range is 
determined by the accuracy with which 
initial tube conditions are known and 
with which the incident-shock Mach 
number is measured. The initial driv- 


en-tube pressure is 
determined by a 
McLec »d age to 
within a fraction of 
a micron Hg. An 
electronic counter 


shc ue k 


velocity to +1% 


TRANSDUCER VOLTAGE OUTPUT-MILLIVOLTS 


determines 


accuracy. Outputs 


from the pressure 





measuring systems, 
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required in deter- 
mining voltage/psi sensitivity, are dis- 
played and photographed on calibrated 
+0.2% 


Calibration is done with the trans- 


oscilloscopes to accuracy 
ducers located along the side wall of a 
2-in. ID shock tube, and at the end of a 
sting protruding along the axis of 
the tube from the shock-tube reflected 
region. Calibration reasonably simul- 
lates the test environment during 
model testing in the expanded shock- 
tunnel nozzle flow. 

Pressure and temperature conditions 
in the 6-in. shock-tunnel driver-tube 
can be simulated by calibrating in the 
reflected region of the 2-in. shock tube. 
A combustion driver is required to 
obtain the necessary shock strength. 
During use and calibration, along the 
side wall of the driven tube and in the 
reflected region, the quartz transduc- 
ers are installed in a shock mounted 
hevi-met housing and recessed in a 
cavity. The cavity reduces the initial 
crystal loading rate in comparison to 
that of a flush-mounted gage. We be- 
lieve this elimin.ted the erratic trans- 
ducer performance met earlier in cur 
program. 

The range of transducer calibrating 
pressures for model testing can be 


produced accurately in a shock tube 
with a pressure-break driver system 
Two diaphragm-rupture techniques op- 
erate the driver in the low pressure 
calibration range. One uses a scribed- 
mylar diaphragm and driver-gas loads 
of helium and nitrogen mixtures to 
achieve diaphragm rupture. Driven- 
tube initial pressures of about 100 
microns Hg yield pressure changes 
(P. — P;) of about 0.02 psi at shock 
Mach numbers 4 or less (where Ps = 
pressure behind the generated normal 
shock wave) 


A driver system using metallic foil 
and a plunger to achieve diaphragm 
rupture yields comparable calibration 
pressure changes (0.02 to 0.01 psi), 
burt at normal shock wave strengths of 
little over Mach 1. Thus, the effect of 
temperature rise on transducer response 
can be studied. At these low pressures, 
mechanical vibrations cause instability 
in oscilloscope and counter-triggering 
circuits, which is minimized by use of 
thin diaphragms and a pressure-break 
driver. 

For accurate transducer calibration 
at pressure changes below 0.01 psi, it 
is desirable to obtain driven-tube ini 
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tial pressures below 10 microns Hg. / 
readily-operated, vacuum-tight, 2-in. 
shock tube was built to facilitate low 
pressure calibration. It consists of only 
the driven section with four test ports 
along the side wall for mounting trans- 
ducers, and a thin diaphragm and 
fixed one-atmosphere driver. Cavities 
are built directly into the tube wall, 
and the transducers can be shock 
mounted in the wall as in the pressure 
models (Figure 9) 

These cavities match the cavity of 
the pressure models used in tunnel test- 
ing. The cavity introduces a time delay 
in the pressure measuring system. Cav- 
ity geometry controls duration of the 
time delay.* We found the initial pres- 
sure-time curve rise obtained using a 
cavity was quite like the voltage rise- 
time of an RC electric circuit. An 
analog between the two was built. 
Barium titanate pressure transducers 
were placed in cavities of accurately 
known geometry and pressure response 
curves obtained during shock tube test- 
ing. Assuming the bleed hole to be a 
resistance (with a slight capacitance to 
ground) and the cavity to be a capacit- 
ance, characteristic RC times were ob 
tained. For the cavity geometries now 
used, a time delay of less than 200 
microseconds can be expected. 

The transducers are calibrated as part 
of the fixed pressure measuring unit. 
This unit is kept intact during cali- 
bration and then applied as a fixed 
unit in shock-tunnel model testing or 
shock-tunnel facility measurements. 


Aerodynamic Force 
Measurements 


An axial force balance utilizing a 
quartz crystal transducer has been used 
in tunnel testing.’ The balance fits 
entirely within the light-weight models 
used. The balance output records (Fig- 
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FORCE 
TRANSDUCER 


ure 11) show that use of the fast-re- 
sponse quartz transducer results in a 
fast-response force indicator. 

Several techniques for experiment 
ally measuring model aerodynamic sta- 
bility have been considered for use in 
the shock tunnel, including strain-gage 
balances, magnetic fields,* accelerom- 
eters,” and high-speed motion pictures 
of a free-flight model. The latter tech- 
nique now being used at MSVD yields 
promising initial results.'° 


Conclusions 


The pressure and force measuring 
systems we developed give accurate ex- 
perimental measurements in the 6-in. 
ID shock tunnel in studies of hyper- 
sonic aerodynamic problems over flow 
ranges simulating many aspects of hy- 
personic flight and _ballistic-missile, 
satellite or glide-vehicle re-entry 

Using available piezoelectric trans- 
ducers, we developed pressure measur- 
ing systems and techniques which per- 
mit the accurate determination of 
shock tunnel driver-tube pressure-time 
history, shock tunnel driven-tube pres 
sure history, driven-tube shock wave 
Mach number, and model surface-pres 
sure distributions. The observed pres- 
sure changes span a range from 10,000 
to 0.001 psia. Except for the shock- 
process, 


driver combustion 


events of interest have a duration of 


tunnel 


1 to 6 milliseconds and a rise time to 
peak pressure of a few microseconds. 

An analog computer, developed as a 
pressure data reduction system, pro- 
vides accurate model pressures with 
minimum time and effort. 

Both strain gages and piezoelectric 
transducers used in force balance sys- 
tems yielded accurate axial force meas- 
urements in shock-tunnel hypersonic 
aerodynamic testing. Normal force and 
pitching moment accelerometer tech- 
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Figure 11. Piezoelectric axial 
force balance installed in model. 
Force-time history from the bal- 
ance (right); pressure-time his- 
tory at model stagnation point 
(left). 


niques and free-flight techniques are 
being studied and applied to shock- 
tunnel testing. 

We are continually trying to im- 
prove these existing systems and to 
develop new pressure and force sys 
tems to extend current measuring ca 
pabilities to wider ranges. 
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Teaching with a Pneumatic Analog 


by ROBERT M. HUBBARD 
(ISA Senior Member) 
Professor of Chemical Engineering 
University of Virginia, Charlottesville 


A pneumatic, process-control ana- 
log is, without any doubt, an effective 
tool in the teaching of automatic- 
control theory. This article, in two 
parts, describes how such an analog 
can be built and how it can be used 
to demonstrate various control-mode 
characteristics. 


PROCESS-CONTROL __ instruction 
can be made more interesting and ef- 
fective by using a process analog con- 
trolled by operating instruments. Such 
an analog has been used at the Uni- 
versity of Virginia since 1953 as a 
demonstration tool in an automatic- 
control lecture class. Clean, fairly port- 
able, and capable of rapid response, 
the analog presents records of the 
process variable and controller re- 
sponse on a single strip chart. The 
unit is similar to the kind developed 
by the Bristol and Panellit Companies 
and to that described by Johnson.’ 
Figure 1 shows the demonstrator 
used at the University of Virginia. It 
serves two purposes: a. demonstration 
of control-instrument response to ar- 
bitrary input signals, b. demonstration 
of process control using various con- 
trol modes. In addition, the equipment 
can be used to illustrate how the proc- 


‘A Pneumatic Process Analog for In- 
struction and Research by E. F. John- 
son, Jr., Industrial and Engineering 
Chemistry 43, 2708-2711 (1951). 


*Note: This is a continuing series coor- 
dinated by Prof. P. L. Balise, Associate 
Professor of Mechanical Engineering, 
University of Washington, Seattle. Aca- 
demic and industrial educators are in- 
vited to submit experiments to him. 


ess itself affects an instrument's ability 
to control. 

All controls are on graphic panels, 
which outline behind-the-panel equip- 
ment and represent a flow diagram of 
the process. A schematic diagram of 
the entire analog is shown in Figure 2. 
Two control instruments and a pressure 
recorder are located on the right panel, 
while on the left panel are located 
two separate pneumatic processes. At 
the top left is a simple process consist- 
ing of one inlet resistance and a ca- 
pacity tank having continuous and 
variable bleeds. A more complex sys- 
tem, shown on the lower half of the 
panel, has three resistance-capacitance 
units in series, in addition to the same 
type bleeds. By using both top and 
bottom capacity tanks, a simple SyS- 
tem having up to four times the single 
capacity can be obtained. 

Line-pressure air is reduced to about 
30 or 40 psi in a Moore Nullmatic 
pressure-reducing valve and supplied 
to one of three types of control valves: 
a solenoid valve actuated by an on-off 
pressure switch, a motor-driven needle 
valve actuated by the same pressure 
switch, or a Research Controls dia- 
phragm valve operated by one of the 
two controller: on the right panel. The 
selected cont.ol valve passes air to 





Figure 1. The 
University of 
Virginia’s pneu- 
matic process 
analog 
demonstrator. 


one of the processes through a by 
passable resistance. Flowing out of the 
process, the air can be vented through 
a fixed bleed and also a variable bleed 
if necessary. Line resistances and the 
variable bleeds are long-taper, panel- 
mounted needle valves. Although Ideal 
valves were used in this installation, 
similar valves by other manufacturers 
(Hoke, Inc. and Whitey Research Tool 
Co.) can be obtained; some models 
have micrometer handles. Normally, 
only the simple system is used with 
the on-off pressure controller, alchough 
either controller on the right panel 
can be connected to any system at the 
left. Pressure gages on the panel show 
the air pressure in each tank. 
The electrical equipment 
two of the three valves includes a 115- 


serving 


volt a-c power line with a main switch 
and a rotary selector to connect the 
on-off pressure switch with the sole- 
noid valve or the electric motor-driven 
valve. The selector switch has three 
operational positions. In one position 
the solenoid can be operated manually 
by a toggle switch. In the second po- 
sition the solenoid is connected to and 
operated by the pressure switch. A 
115-volt panel light is connected in 
parallel with the solenoid valve. In 
the third position power is applied to 
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Figure 2. Schematic diagram of the entire analog assembly. 
Item numbers correspond to listing of equipment in Table I. 


the Barber-Colman valve motor, while 
the pressure switch is wired into the 
motors low-voltage circuit. Two low- 
voltage panel lights in the circuit indi- 
cate the direction in which the motor 
is driving the valve. 

The right panel holds a simple nar 
row-band Weston-Tag proportional 
controller and a Taylor recording con- 
troller with proportional plus reset 
and rate modes of control. These con 
trollers are connected to the pneumatic 
processes at the left through a line 
that may, if desired, include a variable 
resistance. They operate only the dia- 
phragm valve, which also can be con- 
trolled manually from a separate air 
supply. 

Admittedly, this analog was con- 
structed from available equipment to 
obtain minimum cost. The separate 
proportional controller was included 
because rate or derivative action can- 
not be eliminated from the Taylor 
instrument by fully opening a needle 
valve; to do this, connecting tubing 
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must be removed from the instrument. 
Now it is possible to purchase con- 
trollers (Foxboro Consotrol M/58, for 
instance) to which reset and rate ac- 
tions can be added by using plug-in 


components. 


It was desirable to use a recorder 
having a fairly fast-speed chart with 
two parallel rectangular-coordinate 
channels. The recorder having 1 inch 
per minute chart speed was assembled 
from parts of other instruments and 
normally could not be duplicated. Min- 
iature strip-chart recorders with two 
pens are common and some (Mpls. 
Honeywell, Taylor, and Fischer & Port- 
er) have the desired rectangular-co- 
ordinate charts 


It might be necessary to change the 
chart motor on some of these recorders 
and it might not always be possible 
to obtain a pressure range of 0 to 20 
psi. Two-pen self-balancing potentio- 
meters are made by Westronics and 
Varian Associates, however both pens 


record on the same chart. Two-record 


galvanometer-type instruments with 
rectangular-coordinate charts are avail- 
able from Curtiss-Wright, Texas In- 
struments, and Sanborn; but with these 
it is mecessary to use two pressure 


transducers and a source of d-c voltage 


The equipment shown at the bottom 
of the right panel is used alone to im- 
pose arbitrary inputs to the controllers. 
Part II of this article will describe how 
step changes and ramp functions can 
be achieved easily with this equipment 
even though control of the system is 
manual. The assembly (Figure 2) con- 
sists of pressure reducers, shut-off 
valves, needle valves, and two air tanks 


with pressure gages. 


The complete analog, using one con- 
trol instrument and a small two-pen 
recorder, now can be assembled on a 
single panel about 5% ft. wide by 5 ft. 
high. Behind-the-panel equipment in- 
cluding all tanks, electric motor-driven 
and diaphragm valves, pressure switch, 





TABLE |. BILL OF MATERIAL 





ITEM 
NUMBER 


QUANTITY 


REQUIRED DESCRIPTION OF EQUIPMENT 





Supply pressure-reducing valve. Moore Products Co. Model 40, 0-50 psi range, '4-in. IPS connec 
tion for mounting on panel. 

Instrument air pressure-reducing valve. Taylor Instrument Co. Model 418324; '4-in. IPS connection, 
for mounting on panel. 

Variable bleed valve. Ideal Aerosmith Co., Cheyenne, Wyoming, No. 52-2-13, with 1/16-in. orifice, 
Ve-in. IPS connections and panel-mounting flange. 

Process resistance valve. Ideal No. 51-4-23 with ‘-in. orifice, '4-in. IPS connections and panel- 
mounting flange. 

Three-way selector valve. Imperial Brass Mfg. Co. No. 108HD, '%4-in. IPS connections and panel 
mounting flange. 

Shut-off valve. Imperial No. 104HD, 14-in. IPS connections and panel-mounting flange. 


Solenoid valve. General Controls level-type valve No. K10A, 5/32-in. port, %-in. IPS connections, 
115 V a-c power. Any solenoid valve with about s-in. port for handling 50-psi air is satisfactory. 


Electric motor-driven valve. Needle valve with long-taper needle and small orifice, such as Hoke No. 
2RB281, 14-in. IPS connections, 1/16-in. orifice, with stem screw threads machined away. This 
valve is positioned by a Barber-Colman Co. Model HYCC-534 damper motor having speed adjustment, 
90°rotation, limit switches, and Class 2 connections; for 115 V a-c power. 

Diaphragm control valve. Research Controls Co., Tulsa, Oklahoma, Minim control valve, Type 75, 
Size H stainless-steel equal-percentage trim, C, — 0.15, air-to-close, 14-in. IPS connections. 
Pressure gage. Crosby, 412-in. dial, Style AA, 0-30 psi range, 4-lb. graduations, for flush panel 
mounting. Any other similar model is satisfactory. 

Pressure gage. Crosby, 412-in. dial, Style AA, 0-100 psi range, 1-lb. graduations, for flush panel 
mounting. 

Pressure switch. Minneapolis-Honeywell Pressuretrol, Model L604A, range 0-15 psi, adjustable 
differential, with single-pole double-throw switch 115 V a-c power. This type switch is required for 
the Barber-Colman motor. 

Proportional controller. This analog has a Weston-Tag Model 88930 indicating pressure controller, 
high-sensitivity type, range 0-30 psi. 

Three-mode controller. This analog has a Taylor Fulscope Model 124RF138 recording pressure con- 
troller with adjustable sensitivity, automatic reset and rate actions, range 0-30 psi. 

Two-pen pressure recorder, range 0-20 psi. 


Fixed bleed. Pipe plug ('%4-in. size) has No. 58 drill hole about Ve-in. deep in end. 


Large air tank. Four-inch steel pipe, 18 inches long, closed at each end with welded plate heads; has 
six ¥4-in. pipe-coupling connections on top or sides. 


Small air tank. Four-in. steel pipe, 8 inches long, closed at each end with welded plate heads; has six 
V4-in. pipe-coupling connections on top of side. 


Panel. Aluminum sheet 512 ft. by 5 f., 14 B & S gage if stiffened by angles on back; otherwise 
Ve-in. thick. 


Electric power switch. Double-pole single-throw switch for 10 amps, 115 V, mounted on panel. 
Electric switch. Toggle type, single-pole, sustained or momentary contact, mounted on panel. 
Selector switch. Rotary or toggle switch, 3 positions, 5 poles, for 115 V power, mounted on panel. 


Panel lights, one for 115 V a-c, two for Barber-Colman motor’s low-voltage output, which must be 
measured. 


Brass connectors, '4-in. pipe to 4-in. tubing, such as Imperial Poly-Flow; Nos. 266-P, 268-P, 
269-P, 271-P, and 272-P are most useful. 


Plastic tubing, polyethylene, '4-in. size. 
Slotted angle, 12 ft. lengths, 1'2-in. by 2'4-in. size. 


Casters, ball bearing, wheels at least 3-in. diameter. 

















at the rear) and if all panel openings recom- 


are cut at one time, the complete as- 


equipment. 


Elbow fittings, 


and solenoid can be fastened most con- 
mended for use on panel-mounted 


veniently to a rack made from slotted 


angle and supported on a rectangular 
base. Large casters are used under the 
base. Material for the panel and frame 
is included in the Bill of Material, 
Table I. 

If the layout is planned carefully in 
advance (with due allowance for panel 
space lost by using the stiffening rack 


sembly can be accomplished in a few 
days. Although copper tubing was used 
for all connections described, it is more 
convenient now to use ¥%4-inch plastic 
tubing and fittings (such as Imperial 
Poly-Flow) which can be made up and 
tightened by hand. Pipe-to-tubing con- 
nectors are required for almost all 


items, should be screwed in before the 
equipment is secured in place so con- 
nections can be made easily and 


rapidly. 


Part II of this article, covering some of 
the demonstrations that can be per- 
formed with the analog, will appear in 
the September issue 
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ISA’s New York 
Instrument-Automation 


Conference & Exhibit 





“Progress Through Instrumentation” — progress in 
industry, in defense, in research to light 

man’s way to new frontiers —is the theme of 

ISA’s Fall Instrument-Automation Conference and 
Exhibit to be held in the New York City Coliseum, 
September 26 through 30. Featuring industrial, 
military and space instrumentation, the scope of the 
papers to be presented and of the instruments and 
systems to be displayed extends literally from the 
lowest depths of the sea to the farthest reaches 

of space. Conference sessions will be presented on 
such subjects as meteorology, research instrumentation, 


' 


~« 
a 
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shock and vibration, sampling systems, semiconductors 
and conventional strain gages, mass flow measurement, 
data handling and computation, metals and ceramics 
instrumentation, nuclear instrumentation, and many more. 
A special six-session program on underwater 
instrumentation will bring together the sea space 
scientist and the instrument engineer to investigate the 
obstacles encountered when working in a liquid medium. 
Other special features of the Conference include 

an Education Forum, an intersociety project to 

advance instrumentation education; and the Educator’s 
Workshop, presenting the final report of the 

Task Force on Instrumentation Technicians. 

In connection with the Conference, there will be 

a mammoth Exhibit, occupying three floors of the 

New York Coliseum. More than 400 manufacturers will 
show instruments and systems for industrial 
applications. NASA and the Armed Services will 

have a number of exhibits featuring various 
applications of instrumentation in the nation’s 

defense program. Plan now to be one of the 30,000 
leading scientists and engineers who will attend 

ISA's New York Instrument-Automation Conference and Exhibit. 


. 
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Instrumentation of the Navy's bathyscaph 
Trieste will be detailed in a paper to be 
presented at the Underwater Instrumen 
tation Sessions by G. Farrell, Jr., and 
Dr. A. B. Rechnitzer. Earlier this year the 
Trieste set an all-time depth record in 
the Marianas Trench off the island of 
Guam, plunging more than 7 miles to 
the deepest part of the ocean floor. The 
dives are made to gain knowledge of sun- 
light penetration, underwater visibility, 
natural underwater sounds, transmission 
of man-made sounds, water currents, 
water temperatures, sea floér configura- 
tions, and the effect of deep water pres- 
sures on various mechanical devices. Dr. 
Rechnitzer piloted the bathyscaph when 
it made its first record breaking dive, 
sinking to a depth of 18,600 feet in the 
Marianas Trench last November. 


Underwater Instrumentation 


In the Sessions on Underwater Instrumentation 
ISA is sponsoring what may well be one of the most 
fascinating groups of papers ever to be presented at 
one of its national conferences. The papers have broad 
appeal, not only to scientists and engineers who are 
engaged in instrument applications in liquid environ- 
ments, but to instrument engineers in general who are 
curious about the new frontier—sea space. 


The sessions will open with a description of the 
art of underwater instrumentation and will proceed to 
a survey of the problems involved in lowering instru- 
ments into the deep oceans. 


Other papers will describe the practical instrumenta- 
tion problems that arise in the design, development, 
test and use of underwater weapons; a discussion of 
the ways and means of establishing an effective working 
relationship between the oceanographer and instrument 
engineer with a common goal of modernizing ocean- 
measuring systems 


The second session will cover handling, towing and 
stowing of oceanographic research equipment; sonar 
uses in oceanography; various underwater instruments 
and their application in the design and construction of 
submarine pipelines; and three case histories on the 
selection of cable and connectors for underwater-instru- 
mentation requirements. 


In the third session, a telemetering deep-sea oceano- 
graphic current meter using IRIG standards for data 
transmission will be described. Other papers will dis- 
cuss a stationary, self-buoyant instrument container for 
deep-water recording; an FM telemetering instrument 
for deep-sea measurement of pressure, temperature and 
sound velocity; and the measurement of thermal phe- 
nomena by lapse-time photography. 


A precision depth recorder will be described in a 
paper to be given in the fourth session, which will also 
include papers on rapid data reduction systems used in 
the measurement of propagation loss in the ocean; an 
extremely sensitive device for the detection and meas- 
urement of vorticity or turbulence in the ocean; and a 
small, portable unit that operates from flashlight batter- 
ies to measure salinity and temperature in situ. 


The fifth session will include papers describing the 
instrumentation of the NEL Oceanographic Research 
Tower, an instrumented platform for shallow water 
oceanographic and underwater sound research. Another 
paper will describe the instrumentation system for the 
bathyscaph Trieste. Papers will also be presented on 
an instrument for the absolute measurement of under- 
water sound velocity; application of modern remote- 
handling techniques to underwater operations; and an 
acoustic underwater positioning system. 


The sixth session will include papers on signal proc- 
essing necessary to make various underwater measure- 
ments over a wide frequency range in a reverberant 
tank; an introductory statistical theory for the diag- 
nosis and identification of underwater objects, indicat- 
ing new areas of research to be pursued; an ultrasensi- 
tive instrument for the measurement of pressure of 
seismic waves; and a new instrument for thermal 
gradient measurement in ocean bottom sediments 


U.S. Navy Electronics Lab Oceanographic Tower off Mis- 
sion Beach, Calif., is used for shallow water o sanographic 
and underwater sound research. 
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The Biggest Instrument Exhibit of Them All! 


What does it feel like to push a button that destroys 
several millions dollars worth of missile? What will 
the Project Mercury spaceman’s home-in-orbit look 
like? What’s on the other side of the “Dark Fence?” 
Can dye be harmlessly injected into human arteries? 
What is a “Human Disorientation Device?” 

These puzzlers will be answered for you at ISA’s 
Instrument-Automation Exhibit at the New York City 
Coliseum, September 26-30. 


The Navy will show its Missile Destruct System 
which destroys a missile in flight if its behavior is 
hazardous or erratic. The exhibit shows the components 
of the destruct system which are carried in the missile, 
and includes an animated panoramic screen in the 
background. Handy push-buttons permit simulated de- 
struction of a missile in flight, and you get to push the 
button. 


For the first time, NASA will show a full size 
mock-up display of the Project Mercury space capsule 
which will carry this country’s first spaceman into 
orbit. Cut-away views will show portions of the in- 
strumentation system. 


“Dark Fence” is the Navy’s system for tracking silent 
satellites. The exhibit will show various phases of the 
ystem, including Fence operation, receipt and trans- 
mission of data to the Operations Center at Dahlgren, 
computation and readout of orbital elements, and stor- 
age in the Space Catalog, which keeps account of all 
existing satellites. Readout includes Spascore projec- 


Shown above is a rebuilt engine in a test cell run-up at Pan 
American's jet engine repair, maintenance and testing facilities 
at Idlewild. Below, a control panel that is part of the sophisti- 
cated instrumentation systems at the Nutley, N.j., plant of 
Hoffman-LaRoche, pharmaceutical manufacturer. Both these 
facilities plus the Annheuser-Busch Brewery at Newark and the 
FAA air traffic control and computer center at Idlewild will be 
part of ISA’s plant tour program. 
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tion, a continuous display on a world map of orbiting 
satellites in actual positions as determined by the 
computer. New positions are shown every minute. 


The Naval Medical Research Institute will show a 
coronary arterial dye injector used as an aid in the 
diagnosis of heart disease. This is basically a solenoid 
valve controlled by two electronic time delay circuits, 
with a third relay provided for triggering the X-ray 
machine. By automatically controlling the time and 
the amount of X-ray opaque dye injected into the 
arteries, and then making the X-ray exposure, it is 
possible to visualize the coronary arteries and note 
any defects. The instrument has been used successfully 
on many lab applications and is now ready for clinical 
use on human cases. 


The Human Disorientation Device is not a pretty girl, 
but a device which provides controlled angular accel 
erations simultaneously in two planes of rotation or, 
in layman’s terms, automated” rock ’n roll. It is used 
in the study of problems of manned space flight 


In addition to the NASA, Navy, Army and Air Force 
exhibits, some 400 leading manufacturers will show 
the latest advances in industrial instruments and sys- 
tems. It is estimated that more than $2,000,000 worth 
of equipment, including many working models, will 
be on display. 

The 1960 Exhibit will take up three entire floors of 
the air-conditioned Coliseum, It will be open Monday 
and Tuesday from 12 noon to 10:00 p.m., on Wednesday 
from 12 noon to 6:00 p.m., on Thursday from noon t 
10:00 p.m., and on Friday from 9:00 a.m., to 1:00 p.m 


Analysis Instrumentation 


Process Analysis Instrumentation. This session wil! 
emphasize sampling system response time. Papers will 
discuss approaches to obtaining high speed sampling 
systems for use with process chromatography analyzers; 
new applications of a continuous coulometric titrator 
for monitoring trace quantities of sulfur compounds in 
gases; applications of an inexpensive, rugged flame 
ionization detector for the analysis of exhaust gases; 
a continuous plant stream process flame photometer 
designed to measure in two ranges, 0.1 part to 10 parts 
per billion and 1 to 100 parts per billion 


Laboratory Instrumentation for Analysis. Two special 
sessions for lab people responsible for the application 
of instrumentation to process streams will include 10 
papers on the subject. Papers will cover a new labora- 
tory differential recording refractometer which incor- 
porates modern proportional temperature control with 
monochromatic detectors—the entire instrument mount- 
ed in a strip chart recorder case; a review of techniques 
for size analysis of fine particles; design criteria of a 
new instrument to measure moisture in solids such 
as paper and plastics. 


Other papers: a review of gas chromatography column 
efficiency; description of a new instrument for selecting 
samples from several streams or sources, titrating them 
and printing the results in digital form, plus a statistical 
evaluation of results obtained; description of how a 
hydrogen flame detector can be adapted for use in a 
Class I Division I atmosphere; the flowing loop in wet 
chemical control. 


Process Chromatography. Papers will include: “A 
Method of Applying Gas Chromatography to Process 
Monitoring,” “Gas Chromatographic Analysis of Vola- 
tile Components in the Presence of Excess of Non-Vola- 
tiles;’ “The Flame Ionization Detector in Food and 
Flavor Analysis,” “Gas Chromatographic Detector Based 
on Measurement of Velocity and Attenuation of Ultra- 
sound,” “Application of Hydrogen Flame Detectors to 
Process Chromatography.” 





Computers and Data Handling 


Feedback Control Systems. Papers will cover: dis- 
cussion of operational amplifier techniques, plug-in 
components, taper-pin connections, magnetic amplifiers, 
and differential transformers as they influenced the 
design of a new process control line; comparison on a 
theoretical basis, using frequency response of actual 
equipment, between pure floating and proportional plus 
reset flow control; an analysis of the common fraction- 
ator disturbances caused by feed flow changes, reboilez 
heat input changes and reflux heat input changes, along 
with a description of practical control arrangements 
which have proven successful for handling these dis- 
turbances; a simple method of determining the effect 
if time lags on the dynamic performance of a system 
for both open and closed adaptive loop systems 


Computer Clinic. The Clinic will emphasize the use 

of analog computers in the processing industries. Fol 
lowing discussion of the principles of analog computa 
tion and the justification of analog computers in the 
processing industry organization, papers will be given 
n “The Effects of Second Order Kinetics on the Non 
linearities of Chemical Reactor Control,” “Analog Sim 
ulation of a Chemical Reactor Temperature Control 
System,” and “Analog Computer Analysis of a Direct 
Iron Ore Reduction Process.” 


Process Industry Instrumentation 


Measurement and Control. Papers will cover: the 
variable area meter as a mass flow measuring device 
and the latest concepts in meter flexibility, safety and 
design considerations; how the strain gage meets use! 
requirements for mechanical field transducers; instru 
ments used for reading and controlling pressures in the 
rder of 0.5 inches water column; new design features 
f the electron spin resonance analyzer which have 
moved it out of the lab and into direct process appli 
ation, plus its use in the chemical, oil, plastics, pharma 
ceutical, semiconductor and metals industries 


Other subjects: process adjusted controller modes; 
various methods of compensating for dead-time in 
order to achieve successful application of overall com- 
puter control to industrial processes; maintenance meth 
ds for safe, economical operation of safety relief 
valves; comparison of overall characteristics of direct 
acting flow rate regulators with the power operated 


ype 


Flow Measurement Panel. Discussions include: ap 

ication of gyro-integrating mass flowmeter to liquid 
and gas metering problems; instrumentation systems 
for flow rate or totalizing from application and operat 
ing viewpoint; vibrating gyroscopic mass flowmeters 
which are independent of viscosity and turbulence and 
can be used with multi-phase systems 


Nuclear Instrumentation. A description will be given 
1f both the nuclear and process instrumentation in the 
JANUS biology reactor under construction at Argonne 
National Lab. Other papers: review of the development 
of an automatic control system for the plutonium recycle 
test reactor; a new dose sensitive instrument which 
embodies a radiation rate threshold to prevent changes 
in sensitivity and false alarms in the presence of fields 
up to 50 mr./hr 


Metals and Ceramics. Three papers on iron and steel 
instrumentation, including a description of a special 
purpose analog computer which provides end-point 
temperature control of the basic oxygen steelmaking 
process 


Luncheon and a fashion show at the Tavern-On-The-Green 
(above) is part of the program planned for ladies who attend 
ISA’s New York Conference and Exhibit. 


Instrument Maintenance Clinic 


The Clinic will offer instruction on maintenancs 
basic and advanced instrumentation to instrument eng!- 
neers, technicians and apprentices 


Sessions for Management 


Management and Economics. Three papers ar‘ 
uled: “Analysis of Manufacturing Processes in the 
Manufacture of Instrument Components,” “Evaluation 
of Capital Projects—Payout and Return,” and “The 
Evaluation of Alternatives in Plant Design 


User-Management Workshop. A review of the 

visual aid and specialized classroom instruction fo1 
yn-the-job training of technicians will be presented 
ilong with a discussion of techniques of recruitment 
selection and training of engineers for an instrument 


ompany 


Analog simula- 
tion of a chemical 
reactor control 
system will be 
discussed in a 
paper by F. X. 
Mayer and E. H. 
Spencer, Esso 
Research Labs. 
At constant 
monomer concen- 
trations, critical 
initial reactor 
temperatures re- 
quired for stable 
control were 
determined. 

At initial reactor 
temperatures 
above the critical, 
temperature 
“runaway” would 
be experienced. 
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evdam eaee Task Force Defines “Technician” 
SOLATING DIAPHRAGM 
The question, “How do you define the word ‘tec! 
nician’?” will be answered during the Educator’s Work 
shop on Wednesday, September 28. The answer will 
include a complete set of definitions which are the 
product of a national survey on technicians. In addition, 
the audience will be given a detailed rundown on the 
acquisition and interpretation of the data on which the 
opnaaail definitions were based. F. W. Atkinson, of Owens 
em Corning Fiberglas Corporation, will chair the session 


The definitions will be a boon to educators, wage 
and salary people, instrument foremen and personne 
managers. They are also expected to result in lending 
more recognition and status to technicians, including 
those normally classified as instrument mechanics. The 
idea, however, is not to classify any particular group 
: mi of people. The purpose is to define various job fun 
Strain gage transducers developed specifically for the process tions as being those of corresponding types of techn 
industries will be discussed in a paper by A. F. Hyde, de Var tae Ee ol at i ts 7 ita earl tk ag Sat dla 
Systems, Inc. Diagram shows how differential pressure trans- reas " VES, 25 ot pe gan oe ~~ ee - 
ducer adapts conventional pneumatic D/P element to strain 
gage use with negligible modification. 


VERRANGE SEALS 


task force has defined 


The first presentation of the workshop will dea 

nonuniform concepts of what the technician’s w ; y 
Physical and Mechanical Measurement ists of and how these concepts have hampered edu 
cators. Through her handling of this subject, Mi 

Semiconductors and Conventional Strain Gages. Th« Jeanne Miller, editor of Technical Education News, wi 
t definitive investigation of the state-of-the-art of explain the need for defining “technician” a te 
miconductor strain gages will be made in how the task force was set up to fill this n The 

subject. Dr. Osamu Watanobe will specific objectives of the task force will be spelled 
» of resistance foil strain gage whicl by Professor Frank B. Moore, Pennsylvania State Ur 
uperior to those of previously aval versity. Howard Hogan, U.S. Office of Education, wv 
I this type explain the approach that was adopted 


f 


papers will cover mtrolled doping 
crea temperature I ty é iOWe! ] The establishment of 
nductor train pg: Ss, Mi ing 1e! ver ( of the task force led to | 
ransducer use; basic operties il I planning and the method in which the I 
zoresistive elem t an t ae jucted will be described by bner G. Hathaw 
ansducer ieme ; char Electronic Institute. This will followed 
Stance stral! ages | I cussion of how tne data DLE 1 V re comp 
; applications n tabulated, by John E. W 
trumentation y n company 
Oormance 
applicat acqulsitlor 
? ri | kK T | 
Vibration. Papers will cov methoa I \ al \ Brace ner ter aca 


Shock and 


f or 1\ ( ric 1 na y 
f I ne I ri l I ré ‘ +} 


1e data into detinitk 
Meulenberg of Lockheed 
up will 

whe 


expected extreme 


mechanical impedance he: 


nalining 


Standards and Measurement Laboratories Workshop. 
Discussion or ecommended standards lab faciliti 
techniques of calibration and precision mee © 
lopment I n Foundation ft rumentati 

In ni paper, An A pprai 
uggest additional r the 


-aned by the sur\ 


needed research 


ier progran 


entations, 
floor discussion 
son, during which 
Se I } A r Mi ross-examine the panell 


the task force 


Instruments for Research 


Meteorological Instrumentation. 
ented n “Modern Instrumentation 
Meteorology,” “Stratospheric Meteorolog 
ments,” and “Techniques for the Mea t f The workshop will follow the intersociety Educati 
Temperature in the Free ,.Atmosphere.” Forum which will be held the preceding day at the 

New Yorker Hotel. As a sequel to the Education Forun 

Instrumentation Research. This will be a top-leve the Educator’s Workshop is scheduled to convene in 
ession on advanced subjects, including both engineer the New York Coliseum at 9:30 a.m. on September 28 
ing and scientific research advances in instruments, Invited educators will be admitted free and will not be 
apparatus and techniques. required to register for admission to the exhibit 
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Employment Service 


ISA’s Employment Service will be open daily at the 
Coliseum for ISA members, classified advertisers and 
exhibitors. Submit three copies of the forms below to 
Walter E. Bates, Employment Service Chairman, 33 
Rieckman Road, Closter, New Jersey 





RESUME FORM — EMPLOYMENT SERVICE 
LOCATOR FILE (Use separate sheet; submit 3 copies) 
ISA Registration No 

NAME: 

ADDRESS: 

TELEPHONE NUMBER 

DATE AVAILABLE IN NEW YORK 

HOTEL IN NEW YORK 

ISA SECTION: 

SIGNED 








Jse aS Many pages as needed; s 
ISA Registration No 
CITIZENSHIP: Country; naturalized 
military clearances 
MARITAL STATUS: Single, married 
VITAL STATISTICS: Height, weight, et 
MILITARY STATUS: Draft Classification 
tinent military experience 
EDUCATION 
courses, subject of theses for degree 


EMPLOYMENT: List present employment 


ing order, previous job Give lates 


College degrees lates 


titles and description of dutie 
HONORS: Publications, patents, scholarships 
TECHNICAL SOCIETIES L 
official positions 
REMUNERATION: Optiona 
LOCATION: Optional. Sta 


Automotive Instrumentation 


This interesting session will include ibjects of mili- 
tary and industrial interest. One paper will cover a 
nethod of automatically indicating the operational 
of a combat vehicle by means of a igital com- 
controlled automatic checkout diagnosti 
Other papers will descril a unique in 
stem for measuring aerodynamk rees on 
ze automobiles in Ford’s new wind tunnel, and deve 
ten uSsINng 


pment of a vehicle data acquisition y 
tandard tape punch machine and unique analog 
ligital converter to automatically record three chi 


data during extended road tests 


Sessions of General Interest 

Keynote Session. Carrying out the ral conference 
theme of “Progress Through Instrumentation,” Lt. Gen 
B. A. Schriver, USAF Air Research and Development 
Command, will review “Progress Through Instrumenta- 
tion in the Missile and Space Age.” Progress achieved 
through instrumentation in the power industry will be 
discussed by O. W. Manz, executive vice-president, Con- 
olidated Edison Company of New York, while E. D 
Reeves, vice-president, Humble Oil and Refining Com- 
pany, will review “Progress Through Instrumentation 
in the Petroleum Industry 


National Lecture Series. William A. Farrand, Auto 
netics, will present “A Comparison of Digital Tech- 
niques for Control Problems.” He will discuss control 
systems with reference to the digital computer tech- 
niques available 


A method to experi- 
mentally determine 
design parameters for 
piezoelectric trans- 
ducers suitable to 
measure properties of 
solid or liquid mate- 
rials will be described 
in a paper ‘Design of 
Piezoelectric Trans- 
ducers,’ by John G. 
Martner, Stanford Re- 
search Institute. At 
right, radial and axial 
components of motion 
on cylindrical trans- 
ducers. Solid line in- 
dicates axial; broken 
line, radial. 
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International Progress 


n a revi¢ 


itional Federation 


A continuous 
coulometric titra- 
tor is used to 
study stack gas 
dispersion—the 
instrument is 
flown through 
the stack plume 
and adjacent 
downwind areas 
in a helicopter. 
This and other 
unusual appli- 
cations of the 
instrument will 
be discussed in a 














in Automatic Control 


Chemical Process Control—Our Progress and _ the 
Task Ahead,” will be the subject of a paper by Theodore 
J. Williams, Monsanto Chemical Company. This paper 
reviews and projects into the near future the work 


paper by E. E. mee 


Esher, Consoli- 1. abe 
dated Electro- Pee. - A 


ae 
dynamics. 


August 1960, Vol. 7, No. 8 





SOCIETY NEWS 





The Districts: | 


In ISA’s 
liaison between the national organization and the Sec 
tions. ISA has eleven districts, each made up of pai 
ticular groups of Sections, which divide the Society 
into near-equal geographic areas 

In addition to maintaining communication between 
Sections and National, the District Committees Plan 
ning, Program, Membership, Education — are informa 
tion-exchange centers for the Sections 


In practice, the District Vice-President, who is a 
member of ISA’s Executive Board, carries the pro 
grams and objectives agreed on by the Board back to 
his District. There, through personal contact with 
Section presidents, and in District Council meeting 
these programs and objectives are made known to the 
Sections and, at the same time, methods for carrying 
yut these programs are suggested and discussed 


To reverse the procedure, Section officers and con 


rganizational structure, the District is the 


mitteemen inform the District Council of their plan 
and programs, pass on information about successfu 
programs and methods by which they are carried out 
and generally keep the District informed on individual 
Section progress. The District Vice-President then cai 
ries this information back to the Executive Board 
where it can be incorporated into National programs 
and objectives. 

Following are reports of 1959-60 activities of six of 
ISA’s eleven districts. Other District reports, which 
are not available as we go to press, will be covered 
in coming issues of the ISA Journal 

The following reports are not intended to cover 
completely all activities of the Districts; rather, they 
are intended to highlight some of the successful pro 
grams and methods of implementation for the benefit 
of all ISA Sections which may have similar needs and 
problems 





District I 


District I Vice-President, Ne 
n Gildersleeve, Royal McBee 
Corporation 
Sections of District I: Adiron 
dack, Boston, Central New 
York, Connecticut Valley, Down 
East, Eastern New York, Fai 
field County, Fairleigh Dickin 
son Student, Long Island, MATI 
Student, New Jersey, New York, 
Western Massachusetts 
Because of the diverse nature 
of the Sections within this Dis 
trict, one of Mr. Gildersleeve’s 
chief objectives has been to work out a plan for Dis 
trict meetings which would best meet the common 
problems of all the Sections, even though their im 
mediate interests varied widely. The plan was put int 
practice at the Annual Planning Council Meeting on 
April 12 in Hartford, Conn. About 35 Section officers 
and committee chairmen participated. The meeting 
took the form of a group of roundtable discussions, each 
of which was confined to problem areas encountered by 
Section presidents, education, program, membership and 
publicity chairmen, and National Delegates. (A similar 
type of “workshop” meeting was held at about the 
same time by District II. Although the meetings formats 
are almost identical, each was arrived at independently.) 
Mr. Gildersleeve gives the following description and 
conclusions of the meeting: 
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‘The meeting started with a brief general discussion 
period in which President-elect Tripp and I tried to 
answer the general questions raised by the group. A 
lengthy luncheon break after the meeting was designed 
to give everyone a substantial opportunity to get ac- 


quainted with each other 


“District I has three of the largest Sections in the 
Society, two student Sections, two Sections exclusively 
interested in paper industry instrumentation, several 
old and several new Sections, and one or two extremely 
small Sections 


“A District cannot bring such people together with 
instrumentation itself as the motivating factor. It can 
easily, however, bring these diverse Sections together 
on the basis of the commonness of the problems as- 
sociated with membership, program, education, publici- 
ty and the like. Each Section can build its own strength 
more and build that of the Society more if each officer 
can draw on the experience of half-a-dozen other peo- 
ple, rather than having to draw on his own experience 
only 


“The end result of this meeting was a desire to move 
the officer and chairmen roundtables earlier into the 
operating year, so that training comes not at the con- 
clusion of the term, not before they have started their 
term, but shortly after they are ensconced within their 
problems and recognize the merit of joint discussion 
with others.” 








District II 


District I] Vice-President, C 
A. Kohr, Radio Corporation of 
America. 


Sections of District Il: Balti- 
more, Blue Ridge, Central 
Keystone, Delaware Valley, 
Lehigh Valley, Philadelphia, 
Richmond-Hopewell, Tide- 
water- Virginia, Washington, 
Wilmington 


The highlight of the year for 

District II was the “Officer 

Workshop” meeting held March 

12 at Baltimore. Officers and 

committee chairmen of District II Planning Council 

participate? in workshops designed for discussion of 
their problems on an “exchange-of-solutions” basis 


At this meeting, the District Education Committee 
proposed a future course of activity for the District 
which involved continued instruction in the basic phys- 
ical measurements in programs adjusted to the high 
school, junior college, university and technical school 
academic levels; aid in setting up specialized courses 
for individual industrial needs; promotion of the inter- 


society exchange of information to define problems of 
industrial education 


The high point of the Membership Committee work- 
shop came with the report by Central Keystone Section 
of a dramatic 35% increase in membership. This was 
attributed mainly to the way in which a course in 
Industrial Electronics was offered. Registration for the 
course was $5.00 for ISA members, $10.00 for non-mem- 
bers. However, a non-member could, by paying an 
additional $2.00, obtain membership in the Society 
thus, in effect, obtaining the Industrial Electronics 
course free. Enrollment in the course was heavy and 
membership in the Section soared 


Both the District and Section Education committees 
have been very active Blue Ridge Section has com- 
pleted a project which is particularly notable becausé 
this is one of ISA’s smaller Sections. The Section 
worked with the New River Vocational Technica! 
School at Radford, Va., to set up an instrument training 
course for inclusion in the curriculum for the 1960 Fall 
term. The course will require two years to complete 
and will consist of 360 hours of math, 180 hours of 
basic science, 180 hours of blueprint reading, 90 hours 
of technical English, and 1440 hours of instrumentation 
nstruction 





District IV 


District IV _ Vice - President, 
George L. Kellner, Linde Com- 
pany 


Sections of District IV: 
Charleston, Cumberland, Ni- 
agara Frontier, Pittsburgh, 
Presque Isle, Rochester, South- 
ern Tier New York 


A very successful member- 
ship campaign was conducted 
by Rochester Section, with a re- 
sulting 15% increase in mem- 
bership. A large, active commit- 
tee relied on telephone and 

personal contact to effect this increase, and the cam- 
paign was supported by meetings which were specially 
planned to appeal to the general engineering interests 
of the many small and medium sized companies in the 
area 

The Sections of this District have strong educational 
programs. Presque Isle, a relatively small Section, has 
been able to follow a very ambitious program by joining 
its efforts with the Erie Engineering Societies Council 
The Council recently approved a motion, made by 
Section Education Committee Chairman Allen R. David- 
son on behalf of Presque Isle, which provides that the 
Council will back all education programs of all member 


Societies. This means that a nanpower of 1300 engi- 
neers is available in the Erie area for any Presque Isle- 
sponsored education program One of Presque Isle’s 
plans for next year is to organize an instrumentation 


education program for local technical and high schools 


Pittsburgh Section’s Program Committee combined 
‘pre-tested” speakers with personal contact to increase 
meeting attendance. For one meeting a telephone cam- 
paign was conducted, with members of the Executive 
and Program Committees phoning each member indi- 
vidually and inviting him to attend. The attendance 
more than doubled the average for the past several 


years 


ation pro- 


Pittsburgh Section also has a strong educ: 
tarted and 


gram. One instrumentation course has been s 
another will begin this fall in nearby towns. The Section 
continues to support the Pittsburgh Board of Education 
Committee of Consultants on Instrument-Automation 


Education. Financial support has been given to this 


course of instrumentation education conducted at a city 


high school 


Niagara Frontier has compiled a textbook 
12-week course in process control engineering 
last spring to nearly 100 students. Members 
Section also serve on advisory boards of local edu 
tional institutions and help to obtain equipment f1 
industry for school labs 
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District VI 


District VI Vice - President, f the Sections in my District. I think that the mau 
Glenn F. Brockett, Fisher Gov thing we have accomplished at these meetings has bee! 
ernor Company to establish communication between the National 
ganization and the Sections, which had been sadly lack 
ing in the past, and to get a workable District organiza 
tion set up 3 


Sections of District VI: Cen 
tral Illinois, Chicago, Fox River 
Valley, Indianapolis, Louisville 
Milwaukee, Northern Indiana Special projects of District VI Sections include a 
Omaha, South Bend, Twin City Maintenance Clinic sponsored by Omaha Section; the 

Personnel transfers and or- North Central Instrument-Automation Symposium, a 
ganizational problems have two-day symposium and exhibit, sponsored regularly 
made it necessary for M1 by Twin City Section. Chicago Section was host to 
Brockett to concentrate on set- the 1959 Annual ISA Instrument-Automation Confer- 
ting up the nucleus of a district ence and Exhibit. Fox River Valley will sponsor the 

organization Second ISA Pulp and Paper Instrumentation Symposiur 
prolific use of the mail and telephone,” Mr this coming spring 
‘tt reports, “I have been able to organize two 

Council Meetings each year of my term, and Still in the planning stage is organization of a ne 

ve been attended by about 80% or 8 out of 10 ISA Section in the Duluth, Minnesota, area 





District VIII 


District VIII Vice-President, of Wichita, and is one method of introducing ISA t 
John A. See, Boeing Airplane schools of engineering where instrumentation pe! 
Company is not part of the curriculun 

Sections of District VIII: Al Several other Sections are actively engaged in college 

and high school activities which will eventually make 
inroads in the student membership area 


buquerque, Four Corners, Kan- 
sas City, Oklahoma City, Padu- 
cah. Panhandle. Permian Basin Both these plans are long range and may make li 
St. Louis. Tulsa. Wichita or no impression on immediate membership statisti 

they do, however, make a firm foundation for future 


ittie 


ict Membershif membership increases 
has held detailed dis- Supporting these activities and at tne 
it District Coun fulfilling another Society objective, are the 
nembers to establish method of the District Education Committee 
and procedures for acquirin; Three District Sections already have good educatior 
- new members and retaining ex- programs, and the District Education Chairman is work 
isting ones ‘wo such plans, both centered around ing to establish similar sound programs in the othe 
Student interest lave Deen put into action by Section Sections Kansas City sponsors three such activities 
Wichita Section has placed emphasis on the acquisi- a Science Fair for children, Students’ Activity Day, and 
on of student members, promoting this program witl Student Vocational Guidance Council. St. Louis co- 
in annual Student Award Project—a $50 US Savings operates with area colleges in presenting instrumenta- 
Bond to the winner of a Technical Paper Contest. The tion courses. Albuquerque has a very active vocationa 
program is sponsored in cooperation with the University guidance progran 


District IX 


District IX Vice - President, Many 
R. C. Mann, General Electri cation 


‘ompany 





Richland participate in r and regional Science 
irs; has donated *s and made awards to Fa 
vinner Members also as judges for these event 


Sections of District IX: Great F 


Salt Lake, Idaho State (¢ 

Student, J. M. Perry 
Northwest Washingt rt- 
1d. Richland. Seat Idaho Falls crowned its educational activitie itl 
rganization and sponsorship of the recently chartered 
Idaho State College Student Section. The Section pai 
ticipates in Science Fairs in the area. Members also ré¢ 

d and calibrated instruments used in the Phy 

at Idaho ‘all High School and assisted the cn 


nment surplus equipment 


vided blications in instrument 
the Flig Test Symposiun 
blic and college librar 
if eight speci 
f instrumentation, w 


ns related to the lectures | 





Committee Proposes Standardized 
Circuit Diagrams for Instruments 


Believing that standardization of the drawings and 
instructions for instruments and control systems is de- 
sirable, the Liquid Pipeline Subcommittee of ISA’s 
Transportation Division has produced such a standard 
Their proposal is now being considered by the Standards 
and Practices Board for acceptance as an ISA Recom- 


nended Practice 


While developed for pipeline industry use, this RP 
equal value to many other industries. Thus 
reviewed by as many different user groups 
Diagrams 


ii De 
should be 
s possible. All interested persons are urged to read the 
mmary of the proposed RP given below, and to secure Figure 1. Recommended form for ‘Elementary 
intended to explain working principles. 


a copy of the multiple-choice questionnaire and samples 


f the proposed forms of diagrams. These can be ob- 
tained from committee chairman R. J. Osborn, Sinclair ROM 
Co., Sinclair Bldg., Independence, Kansas 
ion, the committee hopes that additional in- 
-user and manufacturer engineers will volun- 
assist—both as active and as board-of-review 
in this interesting and important project 


The Proposal Summarized 


ASA Standard C37.2 provides 


Dev Designations 
I elements in auto- 


! ig system for designating 
ion control, supervisory 
equipments. AIEE publication #68 supple- 

ASA C37.2 with additional designations for pipe- 
stations. It is recommended that all device 


onform with this ASA standard 


and associated tele- 


Drawings. Three basic types 
furnished for each in 
ntary Diagram intended to show how the 
rks and in analyzing troubles (Figure 1). It is 
ended that such “ladder’-type elementary dia- 


be furnished rather Li 


trument 


than schematic wiring dia- 


(Figure 2) intended to show 


tion Diagran 
devices inside a piece of 


wiring between 
Used by the manufacturer for wiring and 
modifying equip- 


lor repairing, checking or 


ection Diagrams (Figure 3) intended to 

he interconnection between various component 
tem (i.e., outside of the instrument units). Fo. 
involve connec- 


control systems this would 
control 


controllers, supervisory 


or\ 
tween motor 
nt. alarm devices, communications circuits, et 
Figure 2. Recommended form of “Connection Diagrams 
handling. all drawings for a to be used for wiring internal to an instrument. 


the ame size, preferat 


ve 


able for blue-line reprodt 


ult ple copies ol 


on to Chairm: orne, Survey Subcon 
RP34 now con ;s of Louis E. Kuntz, Phillip 
Henry Gillmore, Minneapolis-Honeywell 
Smith, Monsanto Chemical. Being fror 

eline industry, Mr. Smith is in position 
ope of tnis pipeline practice to cove! othe: 
The idea these standardized drawing 
A Nel on when he was chairman of th Figure 3. Recommended form for “Interconnection Dia 
D grams for use in wiring between instrument units 


tor 


ne Su ommiuttee 
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In Review 
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Montreal Section 
president Paul 
Dufresne, du Pont 
of Canada, 
extended a 
welcome in two 
languages! 
Instrumentation Division 
Beckman Instruments, 
‘Instrumentation is 
the spokes 
ISA 
othe: 


sessions, Analysis 
Henry J. Noebels, 
nology to a giant wheel 
the wheel which ties together 
mechanics, chemistry, electricity, et 
of this rim know what the 
wheel is doing.” But, warned Dr. Lec 
Director, National Research Council 
luncheon address: “We must not think that in 
themselves can do research. N« 
went on, 


nt all 


one side 


o! 


dea!” However, he instruments 
analyzers, are the researchers greatest t 


Detectors Dominated 


As so often in ISA conferences 
gas chromatography 
intently followed 
Thursday afternoon's 
3renner, Perkin-Elmer 
and 


sessions seemed 
Perhaps the pt 
GC pane 
Many very 
skillfully 


of gas 


most syn 


Was 
Nat 
questions 
jury of 
came in for 


lignt 
unde! 
f we accurately 
experts. All 


discuss 


loor re 
by the 
raphy 
capillaries and detectors 


} 


aspects 


yn columr 


For 
Evidently, the past year saw strenuou 
successful efforts to develop superior detector 
with main stress on increased sensitivity. Royce 
f Barber-Colman reported sensing of high 
small 10°85 moles 
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Nuclear instrument session speakers (L to R) R. W. Jones, its simplicity and greater to liquid 


R. W. Ashley, chairman W. H. Stevens, and R. W. Durham 
all of Atomic Energy of Canada; and D. L. Harris, Union 


Carbide Nuclear. 


Near-Infrared Proces 
44. ISAJ, 2/60 


See 4 
4a 
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(Left Photo), Conference chairman P. H. Stirling, canadian Industries, opened the 
symposium. (Center Photo), Gas chromatography panelists (L to R) R. Hista, Bristol 
Labs; Don Campbell, Greenbrier Instruments; |. Mawson, Imperial Chemical; 
A. Ziatkis, University of Houston; and H. R. Felton, du Pont. (Right Photo), Onno 


Rademaker, University of Eindhoven, 
Biomedical Analyzers 


An outstanding inovation at this IMA Symposium was 

he inclusion of two strong sessions on biomedical in- 
strumentation. The large and attentive audiences which 
these sessions drew have encouraged ISA’s Analysis 
Instrumentation Division to form a biomedical analysis 
committee. The Analysis Division is now looking for 
volunteers for committee work; please contact H. J 
Noebels, ISA Analysis Instrumentation Director, Beck- 
man Instruments, Inc., 2500 Fullerton Road, Fullerton, 
California 


Industrial instrumentmen will be interested to learn 
how closely these biomedical analysis techniques paral 
el those used in plant processing. Dr. R. Jonnard 
director, Prudential Insurance Company Laboratory, 
described how use of certain engineering time-motion 
study techniques lead to simpler simulations of a chem 
ist’s performance. Reagents and samples are injected 
into a carrier stream at controlled intervals; reactions 


proceed in transit. Volume measurements are replaced 
by time, durations by distance, and concentrations by 
mass flow rates. Thus, all variables are controllable by 
multicam timer-programers. Jonnard discussed appli- 
cation of his “random selection system” to urine color, 
albumin, and glucose 


Other methods in which the medical men are working 
nclude continuous automatic colorimetry, dielectric con 
tants of human fluids, micro-viscometry for following 
the coagulation of blood or plasma, and a statistical 
data-processor, containing a simple digital computer, 


Biomedical instrument speakers (front row L to R) D. Morris, 
Canadian National Research Council; session chairman J. F. 
Davis, Allan Memorial Institute; H. C. Ehrmantraut, Mechro- 
lab; (rear row L to R) W. S. Martin, Veterans Affairs; L. D. 
Pengelly, Royal Victoria Hospital; G. Mandl, McGill Uni- 
versity; and A. G. Mungall, National Research Council. 


reviewed European analysis instrumentation. 


¢ 


for analyzing and recording pulses represent 


ual discharges from living brain cells 
Analyzers for Waste Treatment 

With our every-growing water shortage, the 

f plant-water treatment is involving more and more 
instrumentmen. Here analyzers will play an important 
part. Four excellent IMA papers from three different 
sessions concerned this subject 

Shell Chemical’s R. G. Sproston described a nev 
effluent treater at their Houston works. Since pH sys 
tems often are unreliable and costly to maintain, Shell 
developed several equipments and techniques t J 
service frequency and expense. For example, they found 
since their effluent temperature varied only 15°F, that 
the temperature compensator could be eliminated 
aving costs and eliminating maintenance 

Cities’ Service chemist N. A. Barron described a con 
plete, round-the-clock system of sampling and analyzing 
for the waste-treatment plant of their Trafalgar re 
finery. Instrumentation included analysis for oil and 
phenol, pH, BOD, sulphides, phosphates, nitrates and 
heavy metals lead, copper, chrome and others. Si 
pure is their treated water, that it supports a luxuriant 
4.000 gallon fish bowl as incontrovertible evidence for 
skeptical conservationists! 

The ISA men responsible for this splendid symposiun 
should be recognized: general chairman P. H. St 
Canadian Industries; program chairman Wm. C. Gard 
ner, C. F. Braun; host committee chairman K. Colir 
Kent, Bristol Company; and all those working under 
then take a bow ! 


Scores of conferees visited this Univac II data system at Sun 
Life Assurance of Canada. Here standing (L to R) are H 
Kruessing and F. G. Hurtubise both of Industrial Cellulose 
Research; R. Lauzon, National Research Council, and Jack 
Neal, Industrial Cellulose Research. Seated (L to R) are 
]. Burdon, operator, and M. N. Larsen, chief programer, both 
of Sun Life. 
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Explosion Proofing 
or Intrinsic Safety? 


While it seemed to be considering pointed up in a floor comment 
the apparently academic question of Tom Moore, Pillsbury Mills, Minn 
Electrical and Underwriter Codes apolis. “There is great variation 
governing instrument construction local electrical safety codes as the. 
and installation, the ISA Symposium concern instruments. Los Angeles 
on Safety for Electrical Instrumen- is particularly tough: they seem to 
tation was, in reality, a conferences have a little UL all their own!” 
struggling for solution to very prac- 
tical and common problems that 
worry working instrumentmen ev- 
erywhere, everyday. The May 2nd 
and 3rd Symposium first evel 
staged anywhere on this subject 
was programed by ISA’s 8D-RP12 
Wiring for Hazardous Locations 
Committee, with the ISA Wilming- 
ton Section, hosts 


It is just to establish countrywide 
good, uniform electrical instrument 
safety codes that this ISA recom- 
mended practice committee was set 
up 11 years ago. While there were 
many areas of hazard that could 
have been investigated toxic or 
corrosive fumes, high-pressure ves- 
sels, or radioactivity the original 
committee selected as the most 
pressing need the area of explosions 
and fire hazards. The correctness of 
that early decision was proved by 
this splendid symposium, which, in 
effect, was the culmination of 11 
years of constant work 


Both instrument users and makers 
are involved here: the user to guar- 
antee safety for his employees and 
the public, and to assure operating 
continuity for his plant; the maker 
to furnish his customers with in- 
truments that can go anywhere in Reports of committeework includ- 
modern industry to dispatch the ed: Electrical Ignition of Flammable 
tasks assigned by modern automa- Gas Design of Instrument Case 
tion for Hazardous Atmospheres; Instru- 

T ie ts a - ment Case Purging; Explosion-Proof 

e porter, it seemed tha Enclosures; Hermetic Sealing, En 
the basic consideration engaging this : teil ; i Immers 
conference (although seldom stated apeulation ane LAqued Semersion 

Instrument Design for  Intrinsi 
in so many words) was: “At this 
tage of the instrument art. which 
is best—explosion proofing or in- All papers read plus an edited 
trinsic safety?” version of all discussion sessions 
will be available August Ist as a 

‘An explosion can be either per- bound symposium proceedings. Or- 
mitted or prevented,” explained der from Publications Manager, ISA 
opening speaker Fred Maltley, 8D- 313 Sixth Ave., Pittsburgh 22, Pa 
RP-12 committee chairman. “If per- Price: $5.00 to ISA members. $8.00 
mitted, it must be confined.” (Ex- to others 
plosion proofing). “Prevention is by 
either of two methods: 1. allowing It was a fine symposium: the 
no source of ignition” (intrinsic interest and intensity with which 
safety), “or 2. preventing the exist- both speakers and audience attacked 
ence of an explosive mixture” (purg- their subjects was unparalleled in 
ing, potting, etc.) From this begin- this reporter’s experience. The Host 
ning, the conference undercurrent Committee extended efficiency and 
trended more and more toward this hospitality to the 225 men attending 
question: “Which method is most the DuPont Country Club was an 
economic, practicable and effective ideal conference site especially 

to prevent explosions, or to per- lovely in the springtime. Compli- 
9” ments certainly must go to Confer- 

ence Chairman Orville Lovett, of 
The very practical value of thi duPont, and his entire committee 


ISA Electrical Safety activity was for a first-class job 


Safety; and Insurable Risks 


mit and control then 





THE SYMPOSIUM LENSWISE. 1. Ai NV nney of dt r 1 a triple 
’ 1 > & 


Ker ymMmp tury mmitteem< 
7 ‘ demonstrat 


Charlie 

Jaltt En 

were 

rtshaw-Fultor 

C. F. Kisselste 
afety. 6. 

Anderman Arm 

aker William ‘‘B 


famous M-H calendar « 


. gi 
1 +] 
} 


hor for 2) year 


Zé 





ISA to Sponsor ASA Thermocouple Project 


| SA has accented an _ invitation 
from the American Standards As 
sociation to sponsor standards pro 
ject C96 on temperature measure- 
ment thermocouples. This is the first 
time that ISA has ever been invited 
to sponsor such an ASA project 


Ward Percy, United States Steel, 
has been appointed chairman of the 
project which has as its scope: “Re 
quirements for temperature meas- 
urement thermocouples, including, 
but not limited to, terminology, fab- 
rication, procedures for ascertaining 
accuracy, limits of error, wire sizes, 
installation, color code of thermo 
couple and thermocouple extension 
wire, and temperature-emf tables.’ 


Mr. Percy, who is_ supervising 
technologist at U.S. Steel’s Research 
Center at Monroeville, Pa., is also 
chairman of ISA’s Thermocouples 
and Extension Wire Committee of 
the Production Processes Standards 
Division 


It i n the recommended prac 
tices developed by this committee 
that the ASA project will be based 
The committee, organized in 1946, 
as written seven RP’s which, in 
1959, were combined into ISA Re 
mmended Practice RP1.1-7 The: 
mocouple and Thermocouple Ex 
tension Wires. This RP covers color 
coding, terminology, limits of error, 
\ fabrication, installation, 
application and _  temperature-emf 
tables. It is the generally accepted 
standard among thermocouple mak 


ers and use! 


vire sizes 


The purpose of the ASA project 
to review the ISA RP and to make 
iny changes which might be neces 
ary in order for it to meet with the 
complete approval of all concerned 
parties. In addition, there are other 
type f thermocouples, such as 
constantan, which will 
eventually have to be considered 
By organizing a sectional committee, 
ASA ha ured that a responsible 
tanding group will be available at 
1 time to consider any such re- 
ions to the existing standard 


cnrome 


The establishment of an American 
project on thermocouples 


standard 
a recommended by 
of 16 national trade organiza- 
technical societies and indus 
general conference held this 

under the auspices of ASA 
conference was called 


representa 


general 
result of a request made by 
he American Standards As- 
that an ASA project yn 


thermocouples be initiated Mr 
Percy represented ISA at the gen- 
eral conference. 

As sponsor of this project, ISA is 
required to organize the sectional 
committee, to insure that the work 
is carried out continuously and ef- 
fectively, to provide the necessary 
administrative services, to keep ASA 
informed on the progress of the work 
and to submit complete standards to 
ASA for approval. 

Among the technical societies and 
trade association represented at the 
general conference were the Ameri- 
can Institute of Electrical Engineers, 


~ 
EF. the first time, ISA has 
invited to sponsor an ASA sect 
C96—a project to 
American Standard 
temperature measurement therm 


committee 
velop an 


couples 


I think it i bvious what thi 
means to the Society in terms of 
achievement. The very fact that we 
have been invited to accept spon 
sorship of this project indicates that 
ISA is now recognized as a mature 
society capable of undertaking work 
that reaches out to and affects broad 
areas of the industry and the pro 
fession. It is also recognition of the 
outstanding work being done by our 
Standards and Practices Department 
the department which, perhaps more 


than any other, is ISA’s “public face” 


insofar as the industry is concerned 


This ASA invitation is a majo1 
step toward our goal of making ISA 
the authoritative voice in questions 
f instrumentation theory and prac 
tice. It is an advancement of the 
entire Society. As an interdependent 
irganization, the achievements of 
any one segment of the Society are 
in reality, achievements of the whole 
The success and general acceptance 
of ISA RP1.1-7, which occasioned the 
ASA invitation, is not exclusively 
product of the committee which de 
veloped the RP. The efforts of that 
committee dependent on a 
chain of support—of the Production 
Processes Standards Division, of the 


were 


Standards and Practices Department, 


of the Technical and Industries De 
partments with which all are closely 
allied. Ultimately this chain reache 


to every individual member, without 


American Iron and Steel Institute 
American Society of Mechanical En 
gineers, American Petroleum Insti 
tute, American Society for Testing 
Materials, Association of Iron and 
Steel Engineers, Institute of Radi 
Engineers, Instrument Society rf 
America, National Bureau of Stand 
ards, National Electrical Manufa 
turers Association, and Scientific 
Apparatus Makers Association 


Manufacturers represented were 
3rown Instrument Division of Min 
neapolis - Honeywell, The  Brist 
Company, Daystrom-Weston, Drive: 
Harris and Leeds & Northrup 


w hose active 


could not functi 


While we have earned 
m in whict W € can 


recognitl li 
rightful pride, I think we have 
remember that we have also 
on an added responsibility. Our re 


; 


taker 


spected sister societies have not 
achieved their status by resting on 
laurels gained with one good piece 
of work. At one time they were at a 
stage of development no different 
from the stage we have reached. It 
was necessary for them then, as it 
is necessary for us now, to double 
their efforts in order to build and 
expand what they had already at 
tained. It is a simple fact that the 
higher we go the harder we have t 
work to stay there. The more we 
achieve, the more will be demanded 

US 

If we can show that we are ready 

accept these responsibilit 
we can produce, then we wil 
full status in the community of le: 


: 
] 
i Cail 
ng technical societies 


‘ 


At this point, the volume of w 
demanded of us may not be 
reat as that whict demanded 
the olde cn larger 
I am trying to emphasize is that 
quality of what we do must be 
way comparable. And we « 
-gregate one part of the Sox 
ay that the quality is there 


cieties—but w 


must be an verall quality, for the 
' 


Society is and will be judged n 


total effort 


uv ard Pe rev 

(United States Steel) 
Chairman, Thermocouples and 
Extension Wire Committee 
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SECTION NEWS 





Among those present at the charter meet- 
ing of Delaware Valley Section were (I 
to r.) A. H. Rogers, Jr., Delaware Section 
treasurer; E. R. Forman, Philadelphia Sec- 
tion president; E. J. Herbster, Delaware 
Section president; C. A. Kohr, District II 
V-P; C. L. Mamzic, toastmaster; Dr. R. H. 
Tripp, ISA President-elect-Secretary; Kirk 
Fallin, District 11 V-P nominee and H. F 
Richter, jr., Philadelphia Section Past- 
President. 


Delaware Valley Section Is Chartered 


Charles A. Kohr, District II vice 
president, presented the ISA charter 
to Delaware Valley Section at a din 


ner meeting on June 6, 1960. Edward 


Herbster, president of the new Sex 
tion, in accepting the charter ex 
pressed thanks for the aid and en 


Pittsburgh Section Members examine the 
Fischer & Porter chlorination control pan- 
el at Allegheny County's new Sewage 
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couragement given by the Philadel- 
phia Section. Delaware Valley Sec- 


tion was first formed as a sub-sec 
tion of the Philadelphia group 
Delaware Valley officers include 
Edward J. Herbster, president; Wil 
ton E Williams, 


Dr. R. H. Tripp, ISA 
president-elect- 
Secretary, presents 
Cincinnati Section's 
*‘Most Valuable Mem- 
ber’’ Award to R. A. 
Scheffer of G.E. 
Looking on is George 
Larkin, Hagan Chemi- 
cals & Controls. 
Scheffer won the 
award for his contri- 
butions as National 
Delegate and other 
outstanding service to 
the Section. 


Disposal Plant near Pittsburgh. The Sec- 
tion made its annual plant tour there in 
May. 


vice-president; 


Walter F. Ackermann, secretal 
Albert H. Rogers, Jr 
William E. Hagan, national delegate; 
Paul H. Strehle, membership; Wil- 
liam S. Buzzard, program and Rich- 
ard Frey, education 


treasurer; 


Awards for ISA 


Journal Articles 


To encourage the writing of tect! 
nical articles, the Philadelphia Se 
tion of the Instrument Society 
America will make cash awards 
$50, $30 and $20 for the three best 
technical articles written by Phi 
adelphia Section members and sut 
mitted for publication in the ISA 
Journal before June 30, 1961 

The articles will be judged by a 
three-man committee ymposed 
Charles W. Covey, iSA Journal Ed 
itor; George A. Hall, ISA Journa 
Associate Editor; and H. S. Kindle: 
ISA Director of Technical and Edu 
cational Services 


The articles should be well writ 
ten, timely and should cove! 
matter appropriate for publication in 
the ISA Journal. All articles should 
be typed double space with margins 
set for a 58 character line 


ubject 


An original and two copies of the 
manuscript, and an original and one 
copy of all illustrations should be 
submitted to the ISA Journal t 
gether with a covering letter indi- 
cating that the writer is a membe! 
of the ISA Philadelphia Section 








> NEW MEMBERS 


ADIRONDACK: Fred C. Krings, Booker T 
Moore 


ALBUQUERQUE: Edward P. Brooks, Al 
lyn R. Phillips, Harold E. Roberts 
Thomas M. Tinkle 


ATLANTA: John W. Schneider 
BATON ROUGE: Harold G. Harrison 


BOSTON: John F. Clough, Gerald E. Hib 
bard, Charles L. Kenyon, Russell L 
Lawson, Lawrence G. Rubin, Cynthia 
Smith, Jacob Wiren 


CALGARY: William A. Breckelmar 


CENTRAL ARIZONA: Donald J. Camp 
bell, Gerald Chilton, Dirk Devries, Al 
vin L. Geren, Robert S. Gillett, Edwin 
K. Hillman, Neil E. Kelly, Thomas R 
Mazey, Mackey E. McPherson, John A 
Padgett, William P. Risk, Jr Philip 
C. Smith 


CENTRAL KEYSTONE: J H 
Richard O. Wise 


CHARLESTON: Robert D. Sal 
ald L. Williams 


CHATTANOOGA: James I 


CINCINNATI: Warren H. Hoffman. Ric! 
ard K. Meade, Theodor F. Miller 


DAYTON: James A. Metzger 

DENVER: Paul E. Hall 

DETROIT: Gerald Kotlier 

FAIRFIELD COUNTY: Albert F. Hyde, I 


FAIRLEIGH DICKINSON: Leslie Cobb 
Bohdan Fedasiuk James R Leva 
George L. Pfeiffer, Joseph L. Sabadi« 


Richard F. Tax 


FOX RIVER VALLEY: Georg Mac 
Kelvie, John J. Tennes 


HOUSTON: Frank R. Billeaud, Isaac W 

- Ear! H. Carpenter, Robert R 

Harold E. Ferguson, Thoma 

Kenneth E. Hamilton, Joe 

Martin W. Kliammer, Lloyd 

McDonald, Jr., James C. Parks, Jr 

James S. Piker, Alfred H. Riquelmy 

B. H. Shoopman, Jr., Carl C. Thomas 
Edward H. Urquhart 


IDAHO FALLS: Gordon E. Sim! 


KANSAS CITY: John W. Ko 
E. Phillips 


LOS ANGELES: Floyd E. Anderson, P. T 
3annerman, Arthur H. Barne How 
ird I 3ergeson, Allen Blitstein, Mike 
N. Cannon, James M. Carter, Maurice 
E. Heidbrink, Herbert J Henderson 
Raymond E. Jacobson, Barry A. Jones 
Libby H. Klawuhn, Clarence T. Ladd 
Arthur R Mathison L E Percy 
Arnold Perschin, Albert J Pfister 
William F. Rice, John A. Shaffer, Ab 
raham Waksman, Stephen Wilke 


MOJAVE DESERT: Charles R. Daw 
P. Pattersor 


MONTREAL: James T. Dykes 


Plowmar 


Johnson 


NEW JERSEY: Leland S. Hastings, Jr 
James D. McCallum, Robert E. Navir 
Robert L. Yeager 


NEW YORK: W. M. Lyford, Frank Var 
Acker, Spiro L. Vrusho 

NIAGARA FRONTIER: Richard B. Craw 
ford 

NORTHEAST TENNESSEE: H. F 
kamp, Jr., Donald V. Ross 

NORTHERN CALIFORNIA: 
Bruce, William J. Young 

NORTHERN INDIANA: Leonard V 
old Richard J Bortoli Jimmy 
Myers, David P. Zumalt 


OGLETHORPE: Wendel! Del 
OKLAHOMA CITY: Donald B. Gardn¢« 
OHAMA: Henry J. Ruston 

ORANGE COUNTY: Ralph A. Dora 


PANHANDLE: James N. Innis 
PASO DEL NORTE: Joseph W 


PENSACOLA: James N 
George E. Hocutt 
PHI) ADELPFPIA: Richard O Cowdin 
Charles E. Green, John W Hamill 
Toseph W. Hudak, Joseph J. Kontuly 
Benjamin S. McNally, Harold T. Sorer 
sen. Martin R. Vocht, N. Harry Wil 
liams 

PITTSBURGH: Edwin E 
Ivv, Thomas E. Reitz Jr 
Tremper, William B. Wells 

RICHLAND: Chester O. Clemetson Josep! 
F. Prata 


RICHM IND-HOPEWELL: San 
Cook.., Jr 

ROCHESTER: D. W. Westrope, J: 

ST. LOUIS: Ralph G. Corley 

SAN FERNANDO VALLEY: Erdman D 
Kiehn Martin J. Sherry, Robert B 
Thompsor 

SANTA CLARA VALLEY: Albert R. Bau 
tista, Hartley J. Jenser Josept \ 
Kochly 

SARNIA: Clark E. Stock 

TIDEWATER-VIRGINIA: Sarm 


tum 
TOLEDO: William H. Rea 
TORONTO: Desmond J. Clements 
M. S I 


Cork, Joseph P. Dello, Jame 
Duncan, Ross A. Ellis. Stuart N. Enge 
Raymond E. Green, Norm: K 
Anthony A < 
e, George 
garo, Frank A 
sky. William 
Alexander S 


TULSA: Jimmy D. Whisenhur 
WAYNE COUNTY: M. F. Tabac 
WICHITA: Hugh S. Evar 


Potter 


UNAFFILIATED UNITED STATES: Rot 
ert H. Colpitts Melvin S. Draper 
Howard I Feldmar *Mar 
Ganr Gordon D Lar 
Rousseau, Konrad H. Stokes 


UNAFFILIATED FOREIGN: 
Bookkabandhu, *Mohammad Y 
has Louis B Phillip Harol 


Zander 


Eugene 


Ballard 


Gladding Jt 


Fickley, Joe G 
Everett W 


Signifies that a new member of ISA has been admitted as a Senior Member 


Automation Testimony To Be Updated 


The Congressional Subcommittee 
nm Automation and Energy Re- 
sources, Joint Economic Committee, 
has invited the Society to update 
testimony provided by ISA witnesses 
during the subcommittee’s 1956 hear- 
ings on instrumentation and auto 
mation. 

Representative Wright Patman 
(D.-Texas), chairman of the subcom- 
mittee, announced that the investi- 
gation is designed to bring up to 


date previous hearings on the prob 
lems and recent progress of automa 
tion, instrumentation, and techno 
logical change. Participants were 
asked to file their statements with 
the committee by July 1. Present 
plans anticipate publication of these 
materials early this fall, but do not 
call for formal hearings at least 
until after the Subcommittee has 
had an opportunity to examine and 
appraise these statements 


French Appointed 
Society PR 


Ira S. French has been named di 
rector of public relations for the 
Instrument Society of America. Mr 
French joined 
ISA’s headquar- 
ters staff in No- 
vember, 1959 

The new public 
relations head 
has had exten 
sive newspapel! 
experience and 
was an account 
executive in the 
public relations 
department of 
Ketchum, Lac- 
Leod & Grove, 
number of years. He is a member 
if the Society of Technical Writers 
and Editors 


Pittsburgh, for a 


Casey Named to 
AACC Committee 


J. E. Casey of ISA’s Education 
Committee has been named to serve 
as ISA represen 
tative on the Ed 
ucation Commit 
tee of the Amer 
ican Automati 
Control Council 

AACC repre 
sents the U.S. in 
the International 
Federation of 
Automatic Con 
trol (IFAC) 

Casey, who ha 
ong been active 
n ISA educational! 

& Northrup C 


Leed 


Strictly Sectional 


Members of the Denver Section 
toured the United States Air Force 
Academy this summer, visiting the 
planetarium, engineering labs, wind 
tunnel facilities and the Academy 
building 

New officers of the St. Louis Sex 
tion are Carl Werstler, president; 
Bill Durkin, vice-president; Jerry 
Gerards, secretary; Will Deissinger 
treasurer; Lou Errico, membership 
chairman; Don Nunn, _progran 
chairman 

An inspection tour of the sub 
marine USS Cero and the patrol 
craft escort USS Amherst was a 
summer activity of Wayne County 
Section 
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new products 





Refrigerated Air Dryer 
Medium 


Capac ity 


air drver cools compressed air to 


scim at 


pressure 
100 


100°! 


rature, 75°] 


psig inlet 
ill temp 
emperatu h 
points of 5°F are 


I he 115 


cvcle electrical cut 


possible 


unl runs on 


single phase 


rent; no pre-tilters, attercoolers 


needed continuously operates 


without need for cycling or on 


Hankison Corp 
CIRCLE NO. 301 


tt service 


Miniature Pressure 
Transducers 


Pressure rOtENLLO 


ranges 
S000 psia Or tput 
ull scale w 

lemperatu 
an 0.00 1 


opera 


Tin 
kK NQO 


Transistorized 
Preamplifiers 


LNSIS r 


hour 


O00 hr 


requircmen 


Gas Density Analyzer 


Densitometer provide Ss 


an out 
signal continuously and 
ntaneous proportiona 


Mounted on 


flowmetet 


vas acnsi 
velocity type 


certs VOLUTICTI I lo tt 


blow measurement 


MuUOUS Measure 


I 


pipe vessel at 


ses: on natural gas 


mass flow of ethvlane 


petrochemical chemical 


process industries. Rotron Con 


trols ¢ orp 


CIRCLE NO. 304 


retrigerated 
rated at 30 


ambient 


Atmospheric dew 


volt oO 


Valve Adjusting Rod 


Loss-proof adjusting rod 


securely the 


chained to control 


valve, facilitates adjustment ot 


spring tension designed specifi 


cally for instrumented processes 
character 


Fea 


maintenance 


equiring linear tlow 


istics and tight shut-off 


res minimum 
ontrolled 


friction, balanced ac 


tion, elimination of valve cha 


ter. Stainless steel, chromium 
plated seats are self-lapping, selt 


OPW 
CIRCLI 


leaning Jordan Cory 


NO. 30 


Double-Range Regulator 
Au ] 


Ww « 


pressure rulat witt 


louble-range 


ple assures closel 
pressure regardless of 


in tlow rate over the tull range 

ps! \utomatic u 

ire permits se! 
duction w 
bleeding down-stream re 

} y 

nithtim NoOuUsINng 


machined bras 


tained 
Daten Cx 


NO 


Motor 


LC LI 


Infrared Calibration 
System 


simultaneous 
sources witl 


tandard reference 


idiation characteristics 


curately known 


operates on 


null principle. Calibration ovei 


temperature range 50 to 600" ¢ 


is possible; can calibrate 
up to 12” in 


pounds in 


SOUTCeS 
diameter and 50 
weight. Perkin-Elmer 
Corp 


CIRCLE NO 


S08 








Q 








Focusing eyepiece provides clear 
definition at various working lengths. 


For visualization in inaccessible curved ageas 
where a flexible instrument capable of adapting 


For the ultimate itself to irregular contours is required. 

: ss 2 * Fiber Optic Borescopes are equipped with 

in precision viewing of PRE Dia ace te eae Sa 
focusing eyepiece and fixed or movable objec- 


tive as required. Illumination can be provided 


intricate, hard-to-reach areas... by a flexible fiber optic light carrier with an 
external light source or an annular fiber optic 
light carrier attached to the image carrier. Fiber 


A. C. M. I. ~ienaes Optic optic light carriers are particularly advanta- 


geous for transmission of intense cold light to 
inaccessible or hazardous areas. 
Please send details and sketch 


Borescopes of your requirements, 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


8 Pelham Parkway, Pelham Manor (Pelham), N. Y. 





CIRCLE NO. 28 ON PAGE 105 


PHOTOVOLT e¢dd SINGLE & DOUBLE 
MIRROR-MONOCHROMATORS 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


MULTIPLIER-PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen for absorp 
tion and flame photometry Colorimetry through 
microscopes. Scintillation measurements on crystals 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 


areas. Light measurements through telescopes 


MOD. 520-M 


With exchdhgeable prisms for the visible, 
Mitizehdlel iP aligelactsMiccluiMe se emulliiiiliasesl mien 


viOMllagelat 


Write for Bulletin =360 to 


PHOTOVOLT Corporation PHOTOVOLT Carporation 


95 Madison Avenue New York 16,.N. Y 
95 Madison Avenue New York 16, N. Y. 


CIRCLE NO. 29 ON PACE 108 CIRCLE NO. 30 ON PAGE 108 
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new products 





Leadwire Terminations 

New leadwire ter 
minations insure un 
breakable 


between thermocouple 





connection 


element and leadwire 





Available on all sheath 


liameters thes« 





minations are especial 
ly designed for servic 
shock 


contigurations 


IRCLE NO. 309 


moisture 


Electric Converter 


New 


transduce 


verts pneumatic 
o an electrical output 
CONMSISES ol pneumatic 
servomotor which cable 
drives a potentiometer 
mounted on a commor 

bracket Unit has lit 
\, expectancy ol vel 


000,000 complete shatt 


8) revolutions Pneuma 
g 4 7eCTO ind span dit 
ments; optional elect! 


accuracy ot Wy 


IRCLE NO 


acdlpustme le wi librated 


Instrument ( 


Pressure Transducer 


EXCeptio 
to acceleration 
Accul 


combined linea 


ipbration 


bette l ( pressure UL setu 


interest end ot pressure 


Wian 


uppe! 
Engineering ( 


CIR NO. 311 


Switch and Balance Units 


usé with 
res and r¢ 
tran 


SIS lo 
istance bridge 


ducers feature modu 


lar construction § that 
enables ready assembly 
oft systems ranging in 
size from 10 to 106 
channels. Separate in 


put facilities provide 
half 


circuits in 


NO. 312 


conventional and 


full intermixing of 


one module 


bridge inputs to permit input 


Automation Industries, Inc CIRCLI 
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Metal Sheathed Thermocouples 


Metal sheathed ther 
mocouples for rapid 
tempe rature sensing 
applications feature 
easy attachment to 
thermocouple heads o1 
connectors; high resist 


shock 


pressures 


ince to thermal 
ind sevel 
can be imbedded or 
ast in any material 
obtainable in variety 

terminations. falibr 


Harco Lal 


cold-end 
recommended ISA 


CIRCLE NO. 31 


and standard 


ft configurations 


on accuracy within limits 


Transistorized Readouts 


Designed to operate minia 


ture, standard and super indi 


ator tubes, new. transistorized 


iriver modules with lowest 


power visual readout available 


can be triggered by signals 


low as volts, requiring 


rents of only 300 microamperes 


For direct panel mounting with 


ommercial design temperatu 


) to oo” & 


lmitations at 


Burroughs Corp 


Conductivity Monitor 


Conductivity monitor contin 


iously indicates an electrolytic 


conductivity measurement 


produces an 


output d-« 


lo! transmission to 


yn other data-logging 


ment Designed tor industria 
panel or wall mounted, the 
iWallable with = line 


om O-lL uwmbhos/cn 


5000 umbhos and nonlinear 


ranges 0-10 wmbhos/cm and 0-501 


Leeds & No 
NO 


umhos/cm hrup 


Company CIRCLI 


Signal Simulator 


Precision telemete! 


il simulator com 
simu 
PDM 
check 


means tor 
PAM and 


trains for 


bines 
ating 
pulse 
out calibration 
evaluation of telemeter 
decommutation equip 
ment also generates 
non-standard signals to 
satisfy future tele 
meter commutation 


modes Ten through 


100 channels per 


frame, standard com 
mutation rates from 75 to 900 channels per second or more 
PAM duty cycle of 40 to 90% can be selected. Electro-Mechanical 


Research Inc CIRCLE NO. 3l¢ 








Here's how Skinner two-way 
valve design provides long lasting, 
trouble-free operation 


e Underwriters’ Lab ratories approved 
e Stainless steel internal parts resist corrosion 


e Forged naval brass body 
e Famous Skinner V5 solenoid operator 
e Well rounded main orifice and pilot seats 


A—tTransparent view of normally open 2-way R type 
valve with piped pilot exhaust return 

B—Coil C—Sleeve, plunger and spring assembly 
D—Piston assembly with soft synthetic insert 


When you have high-flow control problems in standard and explosion-proof construction. 
at standard or high pressures the new Skinner To make installation easy for every appli 
inswer cation, a wide choice of electrical housing 
available. These include JIC, AN 
automotive terminals, etc. All 


two-way R series valves may be the 
These pilot-operated solenoid valves are de options is 
signed for use with air, oil, water, inert Frases connector, 
and other common media at operating pres housings can be rotated 360. Manual over 
50 PSI. They ride is also offered to permit manual opening 


sure differentials of 5 up to 1 
of normally closed valves, or closing of nor 


may be used for all types of control apph 


cations, such as: in high-pressure lifting, mally open valves, in emergency 


Skinner R series valves may be used with 
all common voltages and frequencie ind 
varnished, 


commercial laundry equipment, machinery, 
machine tooling, spraying, ete 

Skinner R series two-way valves 
forged naval brass bodies to provide a dens 


have there are several coil types s ich as 
molded waterproof, tropicalized 
temperature for specific applications 

The R series, illustrated here, is just one 


ind way 


and high 


metal structure and use a foolproof stainless 
steel piston with soft synthetic insert to 


open and seal the main orifice I'ypes ire in a complete range ol 


NORMALLY CLOSED TYPE R2 available normally open or normally closed, 


Skinner solenoid valves 


TWO-WAY R SERIES SPECIFICATIONS 


R2 R2H RPI 
Types XR2 XR2H R2H6 XRP1 


Normally open 





Normally closed Normally closed Normally closed 
PP 


Position 

Pipe Size (NPTF 
Dry Seal 

Orifice Size 

Cv Factor 

Operating Pressure 

Differential (PSI) 
Minimum 

1250 ome 150 


Maximum AC Service 200 
1000 150 


200 500 
Bubbletight Bubbletight Bubbletight 


10 F to Minus 40 F to Minus 40°F to 
plus 180 F plus 180°F 


Maximum DC Service 


Leakage Bubbletight 





Temperature Range Minus 40 F to Minus 
Ambient and Media plus 180 F plus 180 F 











When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


SKINNER ELECTRIC VALVE DIVISION, 
THE CREST OF QUALITY THE SKINNER CHUCK COMPANY e¢ NEW BRITAIN, CONNECTICUT, U.S.A. 





new products 





Precision Probes 


Precision platinum 


temperature sensors 
feature temperature 


range from 35 to 


500° F lengths from 


134” to 234” in 1 
increments stability 
within O02 at 32°F 
tested to 6000 


Ss 


yressure 
I 

constant of 
Model 


seconds for 


psi time 
seconds for 
I7VA, O02 


hydrocarbons 


~O5 


Model 1521 


fit OXY 


used in most gaseous or liquid 
Rosemount Engi 


CIRCLE NO. 317 


nitrogen, hydrogen or helium 


neering Company 


High Temperature Thermocouples 


New thermocouples, rhodium-iridium/iridium and tungsten 


rhenium, are usable above 3000°F in high-temperature measure 


ments. The units are usetul for applications in vacuum or inert 


itmospheres, particularly oxidizing atmospheres up to 3600 i} 


in other than oxidizing atmospheres up to 4000°F and 
Minneapolis-Honey 


CIRCLE NO 


pot n 


tially to temperatures approaching 5000°1 


Regulator Co 


well 318 


Digital Process Computer 


Completely integrated com 


puter control system for electric 


power generation, natural gas 


pipeline transmission, petroleum 


refining, chemical, cement man 


utacturing, steel processes, tea 


tures high speed computation 


8000 extractions per sec., parallel 


operation, magnetic core, auxil 


lary drum memory, special in 


struction vocabulary. Minneapo 
lis-Honevwell 


CIRCLE NO. 319 


Indicator 


Highly indicator full scale deflections 


for as little 


SCTISILIVE will produce 


as 0.005” of travel in movable cores; utilizes linea 


internally in a_ null-balance 


Resolution: 0.25 


variable differential transformer 


system. Response time: | sec, Linearity: +0.5 


Schaevitz Engineering 
NO 


model available 


CIRCLI 


percent. Portable 


0 


Furnace Pressure Transmitter 
New 


transmitter 


furnace pres 


sure pro 
vided with atmospher 
i¢ pressure compensa 
tion, converts low pres 

level 
Stand 


sures to high 


electric signal 


ard differential pres 


sure range trom 


0.05 t $0.15 in 
we; accuracy +1 ot 
range o7 +O0.002 in 
wc; output d-c voltage 
signal in range of 0-25 
volts dc, Output power 
can be as much as 5 

watts. Unit is 
GPE Controls, Inc 
$21 


insensi 


tive to changes in static pressure 


CIRCLE NO 


4 CIRCLE NO. 31 ON PAGE 108 


| 
| 


mercury iii 
ontact (FN se 


SPEEDS: Up to 100 operations per second. 


CONTACT RATING: 250 volt — amperes, 500 
volts maximum. 5 amperes maximum (with 
suitable contact protection). 


LIFE: Billions of operations. 


MAINTENANCE: None. Ail Adlake relays are 
maintenance free. 
* Manufactured under license agreement with Western Electric Co 


, The Adams & Westlake Company, Dept. K-9305 
mail Relay Division, Elkhart, Indiana 
ore] bi elels 

for 
Adlake 
Bulletin 


MW 


company 
address 
city & state 
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new products Time Totalizer 


Compact lightweight 





elapsed -time indicator de 


signed for reliable perform 


A-C Current Probe ance under severe operating 


New a-c current probe 
conditions, accurately regis 
converts a-c current to 
ters up to 9,999.9 hours total 
voltage for direct reading . 
' operating o1 non-operating 
on a conventional oscillo 
time Required operating 
scope OF a-t voltmete! I he - 
: powel 115, al 60 cycles 
unit measures current with 
(permanent-magnet synchro 
out direct connection 
nous type) o1 100 cvcles (hy 
steresis-synchrénous type). 10,000 hours minimum life. Cramer 
appreciable circuit loading a 
; Controls Corp CIRCLE NO. 324 
Wide bandwidth (20 cps to 


y 
bee - | 
15 me) also permits oscillo 


the test circuit and with no 


scope viewing ot complex current waveforms with rise times as 


fast as 0.08 microseconds. Hewlett-Packard Co 


CIRCLE NO. 32 Traffic Recorder 


Cascade Station ratfic recorder main 
Remote control station con tains a running total of 
tains all panel-mounted com trattic and records the total 





on binary-coded paper tape 





ponents for pneumatic cascace 
control; receives measurements every 15, 50 or 60 minutes 
from 2 different points in the can be converted — into 
process, records them on the punched — cards punched 
same chart. Output of primary computer tape or typewrit 
controller pneumatically adjusts ten form; accepts signals 
the set point of the secondary from any type of detecting 
controller whose output, in turn clement, Unit is capable ot 
operates valve Occupies only recording S50) counts pel 
| second. Fischer & Porter Co 


6 x 6” of panel frontage. Fox 
boro (¢ ompany 


CIRCLE NO 





The pioneer of Industrial 


OK U SHIN tastes tor proces 


Automation in Japan! 


ELECTRIC WORKS, LTD. 


312, Shimomaruko-cho, Ota-ku, Tokyo 
Cable Address: TOKIOHOKUSIN 





Hokushin have been actively 
engaged in the development of 
process automation for various 
industries for the past 40 years 


The products are exhibited at 
Japan Measuring Instrument 
Show to be held September 12 
through 16, at Japan Trade 
Center, Sth Ave., New York. 





ISA Journal 





Flame Detector 


New ftlame detector 
senses presence of fire 
and operates a_ relay 
to provide an alarm 
on flame failure. In 
dividual burners in 
vas oil and or coal 
fired furnaces respond 
only to the flame un 
der surveillance. Out 


put of unit is 2 to 


i= ma dc. No amplifier is 


required jailey Meter 


CIRCLE NO. 326 


AC-DC Converter 


I ransistorized, fully-militarized, universal programable ac-d¢ 
iuiltimeter/ratiometer analogue-to-digital converter meets al 
equirements of MIL-P-2664-A, is specifically designed for in 
orporation as the measurement heart of electronic checkout 
equipment; operates from either 115 4 60 cps on 115 100 cps 
sing . 


sea level to 10.000 feet. EPSCO Ine CIRCLE NO. 327 


le phase, Operating ranges: from 20 to *55°C and trom 


Digital Recorder 


recording conti 
external comm 

is Dutt nN 
vstem moves recording paper at speeds trom 2.5 to 
“vr second for either continuous or intermittent 


blectronic Counters, Tne CIRCLI 


Automatic Level Controller 


tev automa 
regulating th 
v used where anv lo mpecratt 
of magnetic amplifier, « ical sens 
ind manual shut-oll valves, pressure 
fittings. Consolidated Vacuum 


CIRCLE NO. 329 


Stepping Switch 


New tv] ACS tcpp 


switcn sequence 
trolling, counting and to 
talizing, scanning, intorma 


tion storage ind other 


switching operations; volt 


iges up to 250 vac. Voltage 
range 15 to +10 of 
rated voltage Notmunel 
power: 20 volt-amperes ac 
minimum Operating speed 
100 rpm. Rating: | ampere 
at 115 vac. Insulation tested 
at 1000 volts, rms. Comar 


Electric Company 


CIRCLE NO. 330 


linear flow 
measurements 


POTENTIOMETER TRANSDUCERS 


For use with orifice plates flow 


tubes or weirs to provide an electrical 


signal which is linear with flow Opposed 


bellows construction with over-range 


protection up to 5000 psig Ranges: 0-20” HO 
up to 0 to 500 psid 
with corresponding 
flow values 
Linearity: + 0.5% 
of total flow 

from 20 to 100% 

of total flow 


see us af the 1.S.A. show - 
Booth No. 2517 


SERIES IP-1170 


H.E.SOSTMAN & CO. y ff 


348 E. Lincoln Ave., Cranford, New Jersey, BRidge 2-575 
CIRCLE NO. 33 ON PAGE 108 


MARSH 


‘Master-Jest” SERIES 


Unprecedented accuracy and dependability 
in test gauges developed to meet today’s 
exacting requirements. Each gauge indi 


Twin-ti ointer enables -_. 
aie . seit Sioned vidually dead-weight tested! Guaranteed 
serv c 


accurate within '4 of 1 plus or minus of 


aximum dial reading over entire rang¢ 


on by ning vp twin tips 
like gun sight 


MARSH 

“"Read- 

| easy” 
ae dial 


_ & 








New “Read-easy"™ dial (patent pending), as 
illustrated above, assures reading accuracy 


Mirror dial also insures ac 
curote dead-on reading 
in keeping with indicating accuracy. Also 
note three advanced means of reading 
available in all Master-test’’ gauges 
twin-tip pointer, mirror dial, and “non 
parallax”’ dial as shown opposite 

Sizes 444", 6", 8". All standard pressure 

ranges 0-15 psi to 0-30,000 psi, vacuum 
and compound. 

Ask for new 20 page bulletin covering al! detoi/s 
ARSH INSTRUMENT CO., DEPT. 56. Skokie, fll 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) itd 


“Non-paraliax” dial has b 
8407 103rd St., Edmonton, Alberta, Canado 


Plexiglas insert that assures 
accurate reading even Houston Branch Plant, 1121 Rothwell St., 
when reod ot angie. Sect. 15, Houston, Texos 
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... Latest F 


AUST. LOUIS 


Applications 


CONFERENCE and EXHIBIT 
January 16-19, 1961, Kiel Auditorium 


Newest Instrumentation Concepts . 
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PERSONALITIES 





Waters Associates Lawrence E. 
Maley, formerly associated with the 
technical products division of Mine 
Safety Appliances, has joined Waters 
as sales manager. Maley is chairman 
of ISA’s Vocational Education Com 
mittee and is a member of the sub 
committee on Sample Handling Sys 
tems for Analytical Instruments 


Stromberg-Carlson A. James 
Waldron has left Catalytic Construc- 
tion Company to join S-C’s Nucleon 
ics Lab as principal engineer. He is 
chairman of the Measurement and 
Control Instrumentation Session for 
ISA’s New York Show 


Union Carbide Nuclear N. L. 
Isenhour, director of ISA’s Manage 
ment Division, was recently named 
superintendent of the instrument 
division at the Oak 
Diffusion Plant 


maintenance 
Ridge Gaseous 


National Bureau of Standards 
William A. Wildhack, ISA Fello 
has been named special assistant 


the director of NBS 


Control Data Corporation The 
new Programming Research Group 
of the Control Data Computer Divi 
sion will be headed by Dr. Robert 


E. Smith. 


ISAman 
peen ap 
heading 
included 


Research Specialties 

Richard Gundelfinger has 
Research Director, 
previously 


pointed 
R&D activities 
in the company’s engineering de 
partment of which he was chief en 
gineer from 1956 to 1960 

Arthur G. 


new 


Robertshaw-Fulton 
Baitz has been named to the 
post of director of engineering plan 
ning 


General Electric Charles D. 
Brown has been appointed manager- 
marketing at the West Lynn Instru 


ment Department 


Mason-Neilan Eric A. Bianchi 
has been appointed general manage! 
of this division of the Worthington 
Corporation 


Daystrom ISAman Harry L. 
Peters has been appointed product 
engineering manager for Weston In 
struments Division at Poughkeepsie, 
N.Y. He succeeds ISAman Vincent 
Matner, who has been promoted to 
manager of manufacturing engineer- 
ing for the division 


Max Garber J. F. Bartholomew 


In 


Consolidated Vacuum Corporation 

ISAman Max Garber (photo 
director of marketing for CVC since 
1959, has been elected marketing 
vice-president of the Bell & Howell 
CEC subsidiary 


Epsco, Incorporated Joseph F. 
Bartholomew (photo), an ISA mem 
ber, has been appointed sales man 
ager of the equipment division 


Potter Instrument George E. 
Comstock III, formerly engineering 
section head tape transports, las 
been promoted to chief engineer of 
the Plainview, N.Y., company 


The Bristol Company Karl 
Young, Jr., and Henry K. Bacon 
have joined the company as full 
time instructors in the Education 
Department 


American Electronics Appoint 
ment of Hans Bannies to the posi 
tion of marketing manager, Electro 
Mechanical Division, was announced 
recently 


New sale 
Laurence Gosnell, 
with Weston 

7 


member of 


Wang Laboratories 
manager is F. 
former sales engineer 
Instruments. He is a 
ISA’s Boston Section 


United Airlines’ 100,000 Mile Club gets 
a new member in ISA's Executive Di- 
rector Bill Kushnick, shown here receiv- 
ing his membership plaque from UA's 
sales manager, George W. Armstrong. 





M4 


Dr. Donald Mackay Alfred E. Miller 


Panellit 


Evans Research and Development 
Dr. Donald A. Mackay (photo), 
an ISAman, has been appointed di- 
rector of research, directing and 
coordinating the technical activities 
of the Research Section of this inde 
pendent industrial research lab 


Panellit The new Baton Rouge 
sales and service office will be head 
ed by ISAman Alfred E. Miller 
photo) 


Herbert 
been 


3eckman Instruments 
Feitler, an ISA member, has 
appointed product line manager for 
the scientific and process instru 
ments division 


Stanford Research Institute New 
manager of the Electromagnetics lab 
is Dr. Robert L. Tanner, who will 
direct investigations in the fields 
of antennas, microwaves and radia- 
tion systems 


Statham Julian Hernandez (pho- 
to) has been appointed technical 
assistant to the director of market- 
ing, in which position he will be 
responsible for technical liaison, 
both internally and in customer and 
field coordination. Hernandez is 
chairman of the ISA Transducer 
Subcommittee on Force-Stress- 
Strain Pressure Transducers and is 
serving on the ISA Committee on 
Standards and Definitions of Trans- 
ducers 


ISAman 
been 


Epsco, Incorporated 
Jack G. Roback (photo) has 
appointed general sales manager of 
Monitor Systems, an Epsco subsid 
lary. 


Julian Hernandez Jack G. Roback 
Statham Epsco, In 


A. L. Danielsen 


H. R. Fulton 
Bailey Meter ey Mete 
Company Twe 


Bailey Meter 
appointed re 


ISAmen have been 
gional sales managers with the com- 
pany. H. R. Fulton (photo) will head 
Region I, with headquarters in 
Pittsburgl.; A. L. Damielsen (photo 
will head Region IV, with head 
guarters in Denve: 


Republic Aviation Dr. Hanns S. 
Wolff has been appointed chief of 
the new Electronics Lab, one 
seven advanced research labs to be 
incorporated in the company’s new 
$14-million Research and Develop- 
ment Center 


Barnes Engineering William C. 
Schupp, Charles R. Layne and Don- 
ald C. Chalifour have joined the 
field engineering staff of the com- 
pany. All three previously held key 
positions in RCA Service Company’s 
Missile Test Project at Patrick AFB 


Arnoux Corporation Appoint 
ment of ISAman Thomas L. Hardy 
as senior systems engineer to head 
the new Huntsville, Alabama, office, 
has been announced 


Harold L. 


member, 


Daystrom-Weston 

Russell (photo), an ISA 
has been named product sales man- 
ager in charge of process instrument 
sales. He was formerly with Fische1 
& Porte: 


Davis Emergency Equipment 

New Jersey Section member Charles 
I. Buckley (photo) has been ap- 
pointed sales manager of the Davis 
Instruments division 


Harold L. Russell 


Charlies I. Buckley 
Daystrom-Weston v 


nstruments 


EVERY USER OF 


OSCILLOGRAPHS 
Should have this 


FREE PORTFOLIO 
fe 


RECORDING 
CHARTS 


This portfolio, yours for the asking, 
tells eight ways you'll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the ‘“‘feel’’ of the ultra- 
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order- 
ing the GC direct-writing charts 
that will meet your needs. 

GC direct-writing charts are made 
from special chart paper that is 
smooth, tough, and dimensionally 
stable. And they are made by spe- 
cialists who use the most modern 
techniques and refinements in chart 
printing. That’s why you can count 
on GC for accuracy, for uniformity, 
and for perfectly even edges. 

For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship- 
ments to meet your needs. Right 
now, get the complete story. Write: 


TECHNICAL SALES CORPORATION 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
rma Use This Coupon -—-—— 
TECHNICAL SALES CORPORATION 


189 VAN RENSSELAER ST. 
BUFFALO 10, NEW YORK 


mation and samples of GC direct-writing 
charts. No charge or obligation, of course 


| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
l 
! 
! 
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Name 
Firm 


Address 


> 
| 
| 
I 
| 
Please send me your new portfolio of infor . 
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| 
| 
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City 
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flexibility 
WAUGH FR-500 
Frequency-to-D.C. Converter 


The new Waugh FR-500 combines in one 
modular unit five, (or six), rack mounted 
transistorized frequency-to-d.c. converters 
The FR-500 is based on the successfu 
Waugh FR-302 converter that has earned 
wide acceptance in missile, aircraft and 
laboratory applications. Modular design 
allows signals from several sources to be 
monitored or recorded simultaneously, and 
attains a measure of converter flexibility 
and utility never before achieved 
Each converter produces three outputs pre 
sely proportional to the frequency of the 
nput signal from flow sensors, tach 
2lectro-magneti 0 
Output may be read 
panel meter. D.C. and pulse 
also provided to drive oscillo 
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers 
A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
accuracy of 01 of reading, are on a 
single panel which can be mounted on the 
same rack as the FR-500. Individual, in 
tegral power supplies are also available 
with each module 
SPECIFICATIONS 
Frequency Range 5 cps. to 10 kc. in six 
Overlapping ranges 
Input Amplitude 5 mv. to 100 volts 
Linearity 0.1% of full scale 
Ripple 0.1 full scale peak 
to peak maximum 
10 milliamp into 250 
ohms 
0 to 5 volts d.c 


Pulse Output 


D.C. Output 


tequest Bulletin 112 for « ymplete 
specifications 


I Wouak ie 


WAUGH 
ENGINEERING 
COMPANY 
7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-1710 

CIRCLE NO. 37 ON PAGE 108 


96 ISA Journal 


INDUSTRY NOTES 





Underwater Eyes 


A deep-water television observa 
tion system designed to monitor op 
erations five miles below the ocean 
surface has been developed by O1 
bitran Company for Scripps [nsti 


The unique system uses four un 
derwater cameras, housed in casings 
which will withstand pressures up 
to 10,000 psi, to monitor the opera 
tion of the Navy’s remote control 
Illumination 
pitch-black 


ocean bottom crawle! 
[o! the 
ocean depths is provided by 
cury lights attached to the ocean 
which th Navy calls RUM 
mote Underwater Manipulator 
‘levision apparatus can trans- 
two- and_ three-dimensional] 
W bottom and the 
surrounding area with the pictur 
fidelity home TV reception 
While thi yste! vill be used 


vernment-sponsored researcl 


cameras at 


mer- 


views of the ocean 


leves 
enormous pot l 
industry in deep 
ns, unaderwatl 
nstruction 


Office 


Si ripp 


Measuring True 


“Earth Speed’”’ 


Missile 
Arma Division, 
Arma Corp., 


‘first’ in the field of physical mea 


; 


guidance enginee!l a 
American Boscl 
recently contributed 


urement. By combining the precision 
of a giant centrifuge and component 
of the Arma intertial guidance sy 
tem for Atlas, they 
measure the rotation of the earth for 
inertial means 


were able t 


the first time by 

3y spinning the centrifuge in the 
same direction the earth was rotat- 
ing and then in the opposite direc 
tion, the accelerometer from the At 
las guidance system was able to 
sense the small rate effect of the 
earth. This is a relatively simple 
procedure compared to _ celestial 
inethods 


Translation 


Speed-up 


The speed of the Electronic Lar 
guage Translator developed for the 
U.S. Air Force by IBM will be in 
creased considerably with an optical 
electronic print-reader developed 
for it by Baird-Atomic, Inc 

One of the majo1 
reaching the ELT’s top speed—Rus 
ian to English at 35 words per sex 
ond—is the human operator’s inabi 
ity to feed it more than 40 words 
minute. The new print-reader, whict 
recognizes 1,000 Russian characters 
per second, will be able to feed ELT 
at a rate about 60 times as fast a 
that of the human operator 


obstacles t 


Highway Research 


Among high priority investigation 
recently urged by the Highway Re 
earch Board of the National Acad- 
emy of Sciences-National Researc} 
‘ouncil, were the use of electron 
devices in simulating traffic flow 
controlling vehicles on the road and 
simulating driver reactions behind 
the wheel. The board estimated that 
the cost for needed research in th 
area would be $7-million over the 
next foul five years 

o recommended 

AASHO road test 

yndition I ithe 
earch cost 4 


f 
next four or 


From the Russian 


Y 


A contract covering the tran 
tion into English of 23 major Soviet 
ls has been renewed 
Mezhdunarodna\ 
3ureau En 


cientific journals 
for 1960-61 by 
Kniga and Consultants 
terprises, a New York publishing 
nouseé 

The agreement guarantees Consu 
tants Bureau exclusive’ English 
translaticn rights for these journal 
in the fields of chemistry, physics 
biology and medicine. A 
clause in the contract calls for MK 
to keep the publisher informed of 
any new scientific and _ technical 
journals to be published in _ the 
USSR. Such advance knowledge wil 
make prompter translation possible 


specia 


Journals covered in the agret 
ment include Journal of Analytica 
Chemistry, Automation and Remote 
Control, Instruments and Experi 
mental Techniques, Industrial Lab- 
oratory and Solid State Physics 
among others 








NEW BOOKS 


Modern Network 
E. Van Valkenburg, 


Introduction to 
Synthesis, M 
498 pp., $11.75 

Presents a lucid treatment of topics 

essential to an understanding of 

modern methods of network synthe- 
sis. Begins with a study of Brune’s 
positive real functions, followed by 
an enumeration of synthesis proce- 
dures for one terminal pair network 
and methods for the synthesis of two 
terminal-pair networks. (Order from 
John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y.) 


Theory of Inertial Guidance, Connie 
L. McClure, 340 pp., $12.00 
Clear, penetrating approach to the 
tudy of inertial guidance and navi- 
gation. Discusses thoroughly the evo- 
ypments of this major 
Combines in one 
yiume the concepts of 
Newtonian dynamics and motion 
vith the itest topics relating to 
chematic design, error analysis and 
(Order from 
Fifth Ave., 


lutionary devel 
branch of cience 


classical 


functiona ippraisal 
Prentice-Hall, Inc 70 
New York 11, N. Y 


GOVERNMENT PUBLICATIONS 


nents should be ordered 
Office of Technical] 
1.S. Department of Con 


Washington 25, D.C 


A Direct-Reading Six-Decade Precis- 
ion Frequency Generator. J. E. M« 
Geogh and G. K. Jensen, U.S. Naval 
Research Lab. 14 pp., (PB151158 


SU.9U 


A Progress Report on Machines to 
Learn to Translate Languages and 
Retrieve Information. R. J. Solom 
noff, Zater Co. for ARDC. 24 pp 


PB161263) $0.75 


Searching the Literature for Trans- 
ducer Information: Part I—A Guide 
to the Literature. J. Pearlstein, Dia 
mond Ordnance Fuze Labs. 59 pp 


PB161320) $1.75 


Millimeter - Wave 
Backward-Wave Oscillator Tubes: 
35-75 KMC, M. I. Antonious, F. E 
Gifford, A. G. Peifer, Bendix Corp 
for ARDC. 131 pp., (PB161351) $2.75 


Development of 


Study of a Phosphor Light Pulser. 
M. R. Zatzick, A. F. Cambridge Re 
search Center, USAF. 26 pp., (161- 
343) $0.75 


Study of a Pulsed Logarithmic Pho- 
tometer. M. R. Zatzick, A. F. Cam- 
bridge Research Center, USAF. 29 
pp., (161344) $0.75 


Programming Program for the BESM 
Computer, A. P. Pershov, 158 pp., 
$10.00. (Translated from the Rus- 
sian by M. Nadler, Edited by J. P 
Cleave 

Presents results of one of the first 

experiments to develop a programing 

program for electronic computers 

Part I covers Initial Information on 

the Problem; Part II, Programing 

Algorithms; and Part III, Descrip- 

tion of the programing program. The 

BESM computer on which the work 

is based is fully described. (Order 

from Pergamon Press, Inc., 122 East 

55th St., New York 22, N. Y.) 


Nuclear Process Instrumentation and 

Controls Conference, 328 pp., $5.00 
Papers and formal discussion sessions 
presented at the Nuclear Process 
Instrumentation and Controls Con- 
ference held at Gatlinburg, Tenn., 
May 20-22, 1958. Papers are grouped 
topically to facilitate reference. (Or- 
der by number ORNL-2695 UC-37- 
Instruments from Office of Techni 
cal Services, Department of Com- 
merce, Washington 25, D. C 





Electronic Designer’s Shock and Vi- 
bration Guide for Airborne Applica- 
tions. R. E. Barbiere and W. Hall 
RCA for Wright ADC. 260 pp., (PB 
161299) $4.00 


A Review of the Air Force Materials 
Research and Development Program. 
H H Maxwell Material Lab.. 
Wright ADC. 169 pp PB111648 


$3.00 


Mercury Barometers and Manomet- 
ers. W. G. Brombacher, D. P. John 
on, J. L. Cross, NBS. 59 pp., (Mono 
graph 8) $0.40. (Orde: Supt f 
Documents, U.S. Gov. Printing Of- 
fice, Washington 25, D.C 


Expendable Modules as Bases for 
Disposal-at-Failure Maintenance. R 
QO. Stone and others, NBS for U.S 
Navy Bureau of Aeronautics. 86 pp., 


(PB151400) $2.25 


Technical Resources Directory -Mis- 
sile Ground Support Equipment No. 
2. 23 pp., (PB161535) $0.50 

Current Review of the Soviet Tech- 
nical Press. (60-21441) Sold on sub 
scription at $7.00 for 6 months 


Automation and Personnel Require- 
ments for Guided Missile Ground 
Support Functions. W. B. Knowles, 
General Electric for Wright ADC 
49 pp., (PB151978) $1.25 


TODAY'S MODERN INDUSTRY 
DEMANDS A MODERN THERMOMETER 


RED-READING MERCURY THERMOMETERS 





Red-Reading Mercury 
* 
Extruded Brass Case 
* 
Chrome Finish 
* 


Ranges 
40 to 950°F 


or Equivalent in °C 








WRITE FOR 
COMPLETE INFORMATION 


Ask for 
Bulletin No. 35 


Find You 
Palmer Representative 


Yellow Pages 


PALMER THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, Recording 


and Dial Thermometers « Cincinnati 12, Ohio 
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new literature 





Digital Instruments 

New 20 page booklet, NLS Series 20, on 
digital measuring instruments covers mod 
els for measuring dc voltage, voltage ratio 
end resistance, dc voltage and voltage ra 
voltage only. Diagrams and 
Non-Linear Systems 


io or ad 
application photos 
Incorporated 


CIRCLE NO. 40! 


Flaw Detector 
Ultrasonic flaw detection is subject 


illustrated bulletin # T1200 


new & page 
includes operation, techniques, specifica 
tions for new pulse-echo instrument 
which has exceptional low frequency re 
solving power! and penetration Branson 
Instruments 


CIRCLE NO. 402 


pH Meters 
Illustrated data sheet describes how 
+0.02pH 


are obtained with palm-sized pH mete 


precise readings within accuracy 
using single combination § electrode re 
quires only weekly standardization; shows 
component parts their uses. Sel-Rex 
Corporation 

CIRCLE NO. 4038 


% Stretch Indicator 


unique I 


Reprint discusses system o1 


letermination of stretch, shrinkas ” 


lraw of a movine tabric: schematic di 
igram and view of instrument controls 
are shown. Entitled RPM Ratio Mete1 
Operates Over Wide Speed Range Air 
pax Electronics Ine 


CIRCLE NO. 404 


Transmitter 
Bulletin #P-36-1 describes design fea 
ires of pressure and liquid level trans 
mitter, capable of measuring pressures as 
250 psi or from as low as 0 to 100 
ate! transmits linear 3-15 psi 
to anv standard receiver element 

oflow Corp 

CIRCLE NO. 405 


“‘Cameraless’’ TV 
Pamphlet describes specially developed 
losed circui r\ produces 


transmitter 


sharp intens¢ high-resolution Image 
without using camera or lighting equip 
ment, through method of detecting and 
transmitting image brightness differences 
Nord 


CIRCLE NO. 406 


98 ISA Journal 


Communications 
Communications systems: substrata, in 
shipboard across 


verted ionosphere 


oceans, undersea — celestial, satellite and 
terrestrial communications from initial 
research to final installation featured in 
illustrated brochure. Developmental En 
gineering Corp 


CIRCLE NO. 407 


High Temperature Probes 
Report covers wide variety of standard 
high temperature probes for application 
to 4000°F 
of temp. measurement by thermo-electric 


involves studies on all aspects 


means; includes reprint of paper of high 
gas temp. measurement. PIR #8.1 Aero 
Research 

CIRCLE NO. 408 


Tubing 

Fubing composed of nickel-chromium 
iron alloy with titanium added, used ir 
Bourdon tubes, instrument bellows, mag 
neto-striction devices, is featured in data 
memorandum 219: constant modulus of 
elasticity in temp. range of 0 to 150°! 
Superior Tube 

CIRCLE NO. 409 


Atmosphere Table 

6” plastic ruler for engineers shows 
model atmosphere table with pressures 
and temperatures at various altitudes up 
to 2,000,000 — feet I temperatures, all 
pressure in mms and in. of Hg; psia for 
altitudes from sea level to 2,000,000 mark 
Tenney Engineering Inc 

CIRCLE NO. 410 


**Missile Muscle’’ 


150 watt miniature, high-power trans 

mitter solar satellite for long distance 

radio communication featured in data 

Sheet; rf frequency 378 mc/s; rf power 
) 


input for full output: 2 watts 
Spectralab Instrument 


overall 
efficiency 10) 


Company 


CIRCLE NO. 411 


Language Translators 

t- page leaflet #53C Pulse #8 describes 
large magnetic tape to magnetic tape 
language translator; covers modular de 
sign, ability to inputs from 
punched cards, paper tape or manually 


( omputer ( ontrol 


accept 


operated keyboards 
Company 


CIRCLE NO. 412 


“‘Computerese”’ 


Pocket-size 22-page glossary intended to 


make compute! language more intelligible 


to the layman, defines some 82 terms 
which engineers have created in building 
industrial process computers Do You 
Talk Computerese?”” Minneapolis-Honey 


well 
CIRCLE NO. 413 


Timers 
0- page 2-color catalog #D-51 covers 


latest timing components and linear 


measuring systems for industrial and 
military users. Standard timers, counters 
completely reviewed. Specs. and charac 
teristics listed Automatic Timing And 
Controls, Inc 


CIRCLE NO. 414 


Jet Engine Testing 


Typical instrumentation systems 
engine test facilities are described 
bulletin #1TD-100; data is derived ft 
systems in Navv and Air For 
gine rocket engine and miussil 
measurement systems. Gilmore tndus 


Incorporated 
CIRCLE NO. 415 


DC Contactors, Relays 
) HGEA-H621A 


contactors and relays for al! dc industria 


v4 page bulletin 


control; general purpose mill-tyvpe and 


general 


contactors purpose 


time-delay 
instantaneous and thermal overload, field 
loss, accelerating and decelerating relays 
General Electric 

CIRCLE NO. 416 


Packaged Switches, Thermostats 
Iwo technical bulletins with phote 
and dimensional drawings, show precis 
switch and thermostat packages illu é 
work ot 


production of custom switch actuators 


packaging facility in design 


custom temperature controls. Texas In 


struments 


CIRCLE NO. 417 


Dual Power Supply 


details ! 


Specification sheet compoune 


regulated dual powe! supp! CONSIStS 


ot 2 separate regulated supplies on one 
chassis with a common reterence pro 
vides and $00 vdc, each rated 
300 ma. George A. Philbrick Researches 
Incorporated 

CIRCLE NO. 418 





He has always thought 
a pick was the tool 
with which the 

Erie Canal was dug. 


» 


He thinks ‘“‘D Max” 

is the name of a guy who 
might have been called 
“‘Dave’’ but wanted 

a classier handle 


4 


Dr. F. W. Spangler (left) meets R. C. Hilton, senior 
geophysicist in charge of geophysical data processing 
for Shell Oil Company, Houston. Purpose of the visit 
is to familiarize Dr. Spangler directly with the ideal 
characteristics which Shell desires in a polyester record- 
ing film for use in the Reynolds Plotter. Dr. Spangler 
is an assistant superintendent of Kodak’s Film Emulsion 


Division. 


With the switch to thin, rugged Estar Base that eliminates troublesome dimensional 
change, Fred Spangler had to decide what inherent maximum density to give the new 
Kodak Linagraph Recording Film. Dick Hilton needs more from a film than that it 
shouldn't be troublesome. He doesn’t talk Fred’s ‘‘D Max"’ language. He seeks a certain 
appearance to which his perceptual process best responds in picking a ‘‘pick’’ from the 
corrected cross-section which the Plotter puts on the film. Spangler learned plenty from 
him and from others with other instrumentation and other perceptual patterns of trans- 
lating photographic images into technical intelligence. 


Photorecording Methods Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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VARIAN 
Potentiometer 
RECORDERS 


Use” by the thousands 


because... 


3. ANYWHERE USED, THEY 


SAVE: SPAGE 


VARIAN 


associates 


PALO ALTO 24, CALIFORNIA 








CIRCLE NO. 103 ON PAGE 108 


100 ISA Journal 


new literature 





General Purpose Computer 
New — brochure #HCPB-101 


general purpose computer; logic boards 


describes 


ire used in math computations, data 
transfer and temporary storage; for sci 
ntific and business data applications 
General Electric 

CIRCLE NO. 419 


Diaphragm Valves 
Graphite diaphragm valves are covered 
in 5-page catalog; includes photos, engi 
neering drawings and dimensions, charts 
showing ( factors for each size. #1610 
Falls Industries 
CIRCLE NO. 420 


Transistorized Time Delays 
Bulletin #80 features versatile tran 

sistorized time delays; contains dimension 

complete 


il drawings typical curves 


specifications for general purpose units 
overing time delavs from 0.1 to 300 
seconds. G-V Controls, Inc 


CIRCLE NO. 421 


Process Controls 

New catalog 24-60 illustrates wide 
riety of liquid and granular solid le 
ontrols including gamma radiation 
pacitance float actuated, electronic pneu 


atic and mechanical. Instruments, Inc 


CIRCLE NO. 422 


IR Preamplifiers 


Speciticatt ms on 


yeamp ilier mode 


tor use with intrared radiation detectors 
contained in new bulletin # TB 1300 
are designed to operate with various 

thermistor bolometers. Servo Corp 


CIRCLE NO. 425 


Butterfly Valve 

New folder on butterfly valves for 
control of large volumes of liquids o1 
gases, pictures variations of light and 
heavy duty water stvle valves; describes 

basic body designs Supplement #307 
Worthington Corp 

CIRCLE NO. 424 


Servo Actuators 

Iwo servo actuators, one for elevator 
control surtace 
flight, the other for critical pitch trim 


actuation in supersonic 


requirements of commercial jet trans 
ports, are described in product data 
sheets 111-10 and #111-13. Lear. Inc 


CIRCLE NO. 425 


Nuclear Lab Instruments 
64-page catalog describes laboratory 
instruments for nuclear research, educa 
tion, clinical applications; scalers, rate 
meters, spectrometers geigel liquid 
scintillation detectors, radiation research 
equipment; 10-page section of instrument 
systems for sample counting applications 
lracerlab 


CIRCLE NO. 42¢ 


Thermocouples 
New catalog # G 100-4, gives line 
hard-pack, small diameter, mineral in 
sulated thermocouples; contains specifi 
cations, ordering information on bulk 
material, elements, complete assemblies 

Minneapolis-Honevwell 
CIRCLE NO. 42 


Frequency Counters 

New catalog #605 covers frequency 
counters, converters, plug-in units, digita 
printer, frequency calibrator, decade sca 
ers, scope and test charts; continuous time 
interval meters, digital data recording 
systems. Northeastern Engineering, In 

CIRCLE NO. 428 


Frictionless Meters 

Bulletin shows how no-friction met 
movement ichhieves extreme scensitl 
mcuracy Exploded views reveal design 
individualized range combinations 


catalog also ivailabl Csreiba 


CIRCLE NO. 429 


Strain Gage 
Brochure describes itest) produ 
I 


strain gage field Includes photograp 


ind specifications of strain gages, position 
transducers load cells, force and higl 
sensitivity washers and strain multiply 
Lockheed Aircraft Corp 


CIRCLE NO. 456 


Precision Resistance 
Measurement 

Quarterly bulletin 4/60 discusses equiy 
ment for high accuracy resistance meas 
urements and bringing standards labora 
tory accuracy to production line Design 
Ideas Electro Scientific Laboratories 

CIRCLE NO. 451 


Filter Control 

Four page bulletin #0480.20-1 covers 
description and operation of centralized 
filter control system and automatic filter 
backwashing; includes sequence protec 
tion and operational flexibility. Full-page 
schematic diagram. B-I-F Industries 


CIRCLE NO. 432 





IR Detectors 


Data sheet illustrates IR detectors de 


signed for ope ration at room temperature 


and cooled to 196°C, with spectral re 


sponse out to 4.5 microns; are mounted 
in several dewar configurations. Infrared 
Industries, Ine 


LE NO. 4338 


Analog Computer 
Data sheet illustrates analog computer 
which solves differential equations by 
root locus plots; solves system design 
problems. Electro Scientific Industries 
CIRCLE NO. 434 


Gas Blender 


~~. 

Bulletin #GB5-60 describes comple tely 
utomatic mixing of 2 gases tor process 
streams and heat treating with gas blend 
er; eliminates high inventory of cylinder 
mixes, reduces cylinder demurrage charg 
es. Gow-Mac Instrument Co 

CIRCLE NO. 455 


Pumping Equipment 
Standard pumping systems for various 
cessing applications are illustrated in 
page yrrochure includes cabinet 
ounted 4” pumping systems and large 
tion of standard accessories tor units 
lated Vacuum Corp 
CIRCLE NO. 456 


Precision Gears 
ist catalog Pod | 
rhinhiature precision 
vmacklash gears spul 
yvorms and mating 
(,ear Co 
CIRCLE NO. 45 


Chlorinator 
S-page cata +13 describes versa 
e chlorinator available in manual and 
tomatic models { ipacilies to 2OOO 


per da f chlorine gas. Fische N 


CIRCLE NO. 4538 


Meter Relay 

t-page bulletin, 2-2-1, describes new 
kind of meter relay combining continuous 
signal indication with reliable control 
ation and instantaneous reset; also in 
udes specifications and prices in 3 case 
stvles. Assembly Products 


CIRCLE NO, 489 


Temperature Measurement 
Catalog sheet 2 1-60 features mounted 

and miniature probes, comparison and 

conversion bridges, radiometers, reference 

junction, instruments, systems, other units 

for accurate temperature indication, re 

cording or control. Arthur C. Ruge. Assoc 

CIRCLE NO. 440 





Transfer Many Thermocouples 


With T-E Quick-Coupling Connectors and Panels 


Connector Panels T-E has one for your exact needs. These panels provide flexible, 
centralized control in transferring any number of thermocouples to indicating, multi- 
point recording and controlling pyrometers. Ideal for patch panel use, they are 
available in many compact shapes and sizes — with interchangeable plugs and jacks 
in 1-C, C-C, and C-A. A panel for 48 thermocouples and 16 pyrometers measures only 
13%,” x 7%". Polarity markings and screw-fastened connections make wiring easy. 
Cuick-Coupling Connectors These connectors permit fast, easy making and 
breaking of thermocouple circuits. Durable construction guarantees long, dependable 
usage. Polarized and mechanically interchangeable, all plugs and jacks are of 
standard matched thermocouple materials. Spring-loaded contacts with long wiping 
surfaces provide firm but easily broken connections. 


Write for Bulletin 23-13 


Thermo Electric G.ic 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


LNOSAUTTSTNRRSRELeeERDENERRaraeeaaas® 
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Let others know you belong to ISA! 


Aa~ 
Let your 4 4 < > and your VOdS5 A yvV ° Is 
a member of ISA e only Society ex sive devoted i 
advancing m n - 
Hundreds 
by your 


PRICE $2.00 





framing nec 


Transparent 


PRICE $1.00 














Please send me ISA pin for $2.00 
Please send me ISA pin as tie clasp & chain for $5.00 
Please send me ISA Membership Certificate & holder for $1.00 


| wish my name to appear as follows 
Name Grade of Membership 
Address __ City 


! enclose check money order for $ Section 
INSTRUMENT SOCIETY of AMERICA @ 313 Sixth Avenue, Pittsburgh 22, Pa 


hand-lette 


[ 7 g name and grade 
; en e t . 
Instrument Susiety gf America 1 in attractive 


rette holder 


es 


Ov- 


guarantees long 
Se Measures 8-1/2 


> 





August 1960, Vol. 7, No. 8 








TANKoMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





<—— 


ES 


| 
} 





Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt. 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 
463 GETTY AVE., PATERSON,N. J. 


CIRCLE NO. 105 ON PAGE 108 


~ ms 
“nase?” 


magnetic reluctance 
PRESSURE 
TRANSDUCER 


Ranges: As low as —0.1 psid, full scale 


Max. Line Pressure: 5,000 psi 


Corrosive Media — Al! stainless expos 
ure withstands violent oxidizers, both 


sides. Not oil filled 


Insensitive to Shock and Vibration 


Applications include low flow mea 
surement at high line pressure in missile 


and industrial test and control. 


PACE 


engineering company 
13035 Saticoy Street 
North Hollywood, California 
TRiangle 7-7139 


CIRCLE NO. 106 ON PAGE 108 
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new literature 





Automatic Lubricator 


Data 
lubricator designed to provide 


sheet describes automatic valve 


lubricated 
plug valves with continuous, regulated 
supply of lubricant; remotely controlled 


Rockwell 
CIRCLE NO. 441 


lightweight 


Oscilloscope 


pamphlet 1 


t-page gives detailed presen 


tation of new transistorized, battery-op 


erated portable oscilloscope includes 


block 


Instrument 


diagram perform 


specifications 
ance details of 3” I ektronix 
Incorporated 


CIRCLE NO. 442 


Nuclear Density Gages 
How nuclear density gages cult proces 
ing costs, increase profits in the food 


industry are detailed in new data sheet 


includes measurement and control on con 


! Ohmart 


centrates, solids, dairy products 


Corp 
CIRCLE NO. 44 


Control Valve 
lO-page catalog GV-101 


presents en 
gineering and specification on complete 
barstock and valves 


line oO Cast special 


for control of all liquids, gases 
General Kinetics Corp 


CIRCLE NO. 444 


Vapors 


and slurries 


Servo Motor 


folder 2600250 lists performance 


- page 


data of new tiny servomotor dimen 


sional outline drawings orque speed 


curves, construction features and electric 
and mechanical characteristics included 
Beckman Instruments 


CIRCLE NO. 445 


Free Wall Chart 


Comprehensive 24” x 36” wall chart 


on toroidal and variable inductors fea 


tures 20 graphs providing O versus fre 
quency curves for several ranges of volt 
ige of! nductance includes tables and 
diagrams. Burnell and Co 


CIRCLE NO. 446 


Industrial Tubes 


Handbook of 900 industrial tube inter 


changeabilities including miniatures, volt 


age regulator voltage reference, radiation 


counter, pencil, transmitting, oscillator 


amplifier and tubes 


Raytheon 


special purpose 


CIRCLE NO. 447 


lonization Gage Controls 

New data sheet #563 describes ioniza 
tion gage controls for accurate and uni 
form measurement of ultra-high vacuum 
Complete each model 
F. J. Stokes Corp 


CIRCLE NO. 448 


specifications on 


Thermocouple Fittings 


Complete line of thermocouple fittings 


and accessories, pressure sealing glands 


featured in catalog 21890; also 


i2-page 


bare wire thermocouple glands that pro 
vide low mass, tast response. Conax Corp 


CIRCLE NO. 449 


Telemetering Equipment 


New 8-page brochure describes 
trial telemetering equipment; shov 
cal line costs and line capacities, outlines 
typical ifications 


Electro 


systems detailed  spe« 
Mechanical Research, Inc 
CIRCLE NO. 450 


Paper Tension Control 
} page bulletin ZGETI 


scribes operation of tension head 


potentiometer recorder controtier on 


shatt-driven paper machine. Specificatior 


ind illustrations. General Electric 


CIRCLE NO. 451 


Speed Reductors 
New design ideas on instrument drives 
are illustrated in Application Data Sheet 


#5; versatile speed reductor has liffes 
ent speed ratios real lriven exact! 


Barry Controls Ine 


CIRCLE NO. 452 


repeatable 


Force Control Switches 


Force control switches operate in 


pression or tension, can trigger 4 separate 


sound audible warnings ac 


boas bed | VW 


operations 


tivate visual signals. Bulletin 


C. Dillon & Co 
CIRCLE NO. 453 


HV Power Supplies 


8- page catalog of high voltage powe! 


supplies details main components it 
broad range of single and dual units for 
Includes 


H3114-9. Vic 


operation up to 5000s applica 


tions, specifications. Form 
toreen Instrument Co 


CIRCLE NO. 454 


Electronic Instruments 


brochure 2800 


Extensively illustrated 


describes electronic and electrochemical 
instrument systems capabilities tor aer« 
space, marine and industrial applications 
Liquidometer, Corp 


CIRCLE NO. 455 





Ceramic Thermocouples 

New bulletin #PI281A describes metal 
sheathed, ceramic insulated thermocou 
ples; permits use of smaller gauge wires 
than ever before at higher temperatures 
and pressures Bristol Co. 


CIRCLE NO. 456 


Servo Amplifier 

Bulletin #91 provides engineering in 
formation on new, high-gain, d-c to a-« 
servo amplifier with matched impedance 
motor lists specifications, operational 
principals, dimensions, block diagrams 
Ihermo Electric Co 

CIRCLE NO. 457 


Desk-Sized Computer 


8-page booklet describes how desk-sized 


electronic computer handles design of a 
plant with multiple feed streams. Sample 
programs and computer outputs are illus 
trated booklet HS-485 Roval McBee 
Corporation 


CIRCLE NO. 45 


Voltmeter 

New general purpose a-c vacuum tube 

itmeter announced in data sheet has 
high input impedance multi voltage 
ranges and = wide frequency response 
ideal for hi-fi and general low level audio 

wk. Simpson Electric Co 

CIRCLE NO. 459 


Electrical Systems Cabinets 
Standard cabinets for installation of 
control systems, information systems, ana 
log computing equipment are illustrated 
in new 2-page specification #G71-6. Con 
struction details, wiring, dimensions in 
uled. Bailey Meter Co 
CIRCLE NO. 460 


Magnetic Film Recorders 
Magnetic film recorders and repro 

ducers are described in 4-page illustrated 

brochure includes precision recorders 

reproducers and recorder reproducers tor 

ill film types used in motion picture and 

broadcast industries. Litton Industries 

CIRCLE NO. 461 


X-Ray Quantometer 

Bulletin describes new X-Ray spectro 
chemical instrument which quantitatively 
inalyzes elements above atomic #11 in 
ill types of matrices; features: high opt 
cal speed, fixed and scanning spectrome 
ters, compactness, efficient handling fa 
ities Applied Research Laboratories 


CIRCLE NO. 462 


—a il 


il 


A— 


~NEW, SIMPLE 
CONSTRUCTION 


A metallic sheath compressed over 

ceramic insulated wire. Sheath can 

be bent and weldments can be per- 

formed without loss of insulation. 
3.8A for complete 

Write thermocouples 
for new 4 for AER-O-PAK 
Bulletins Ceramic insulated 
wire. 














INSTRUMENT COMPANY, INC. 
DEPT. ISA, 315 N. ABERDEEN ST. @ CHICAGO 7, ILL 
Sales representatives throughout the United States and Canada 
CIRCLE NO. 107 ON PAGE 108 











MUIRHEAD 
oe SYNCHROS 














MUIRHEAD INSTRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7- N.Y. - U.S.A. 
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA 
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 
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red Fe E-t-J bat zie 
advertising 


POSITIONS WANTED: 75c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count 

POSITIONS OPEN, et $1.50 per line 
minimum three lines Box number 
counts as one line 

50 characters and spaces per line 

DISPLAY AD (up to 4 $14.00 per co 
imn inch. Minimum 1 column inch 

Other size ads—standard ad rates apply 

Copy must reach the ISA Journal, Granite Bidg 

313 Sixth Ave., Pittsburgh 22. Pa., not later than 

10th of month preceding date of publication 


1 








POSITION WANTED 





POSITION WANTED. Chemica 
seven years experience n instr ren 
ing application, sales, and maintenance 
3n engineering or sales position with unlir 
pportunity. Write Box No. 2146 o ISA 


rtation 





POSITIONS OPEN 





INSTRUMENT ENGINEERS. Severa 
tions for Engineers experienced in sigr 
nstallations. These opening 


ndustrial instrument 
ypportunities witt 


excellent promotional 
n design and construction of petroleun 
and metallurgical plants. For further 
in these positions, send a brief resume 
ynfidence—-to Mr John Kuhn, M. W. Kellogg 


11 Third Ave., New York 17 





REPRESENTATIVES WANTED 


l 





REPRESENTATIVES WANTED. Manufacturer of Dia 

phragm Control Valves, Pressure/Temperature Reg 

ulators and Liquid Level Controllers desires repre 

sentatives on an exclusive basis in the following 

Cities: Milwaukee, Chicago and Tulsa. Also the 

tates of North and South Dakota. Write Box 2143 
ISA Journal 





FIELD ENGINEER FOR IN-PLANT 
INSTRUMENT CALIBRATION 


an exper c 


/o ISA Journal 








INSTRUMENT 
ENGINEERS 


We can offer you challenging posi 
tions in development and project de- 
sign if you are an Electrical Engineer 
with a minimum of five years of ex- 
perience in petroleum or chemical 
process instrumentation. Applicants 
must have a thorough knowledge of 
electronics with some evidence of 
creative ability. These positions offer 
excellent benefit plans plus a salary 
commensurate with the training and 
experience of the applicants. Please 
submit resume of training and ex- 
perience to 


Mr. R. S. Asbury 
Ethy! Corporation 
P.O. Box 341 
Baton Rouge, Louisiana 
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new literature 





Motor Tachometer 
Data sheet 36252-0535 gives specifica 
tions, outline drawing, schematic, torque 
chart, motor and performance character 
istics of tachometer generator. John Ostet 
Manufacturing Co 
CIRCLE NO. 46 


Thermowells 
Complete — listing 
stainless steel forged 
se with thermocouples 
ind = bi-metallic thermometers 
in new bulletin = Il ) Trinity Equ 
nent Corp 
CIRCLI 


Recording Oscillograph 

Recording oscillograph is illustrated in 
S-page bulletur 1625 ack-mounting 
unit capable of providing visible records 
up to 60 times faster than other print-out 
processes. Consolidated Electrodynamics 


CIRCLE NO. 465 


Binary Encoder 
Compact if rit ') 
in bulletin 
encode and store shatt posit 
the fly at angulat 
Datex 
CIRCLE NO. 466 


Pressure Regulator 

S-page catalog z Ji60 l describes appli 
cations ol 4 bast types of regulators 
features cutaway drawings, sizing charts 
tlow urve specifications, engineering 


formation. OPW- Jordan Cory 
CIRCLE NO. 46 


Precision Switches 


t re ré 


switches | 

eprint ‘ ol or Contu 
sion Micro Minneapolts 
Hon vell Regulator Co 

CIRCLE NO. 468 


Switch Diy 


Accelerometer 

Data sheet details new integrator/am 
plifier which integrates accelerometer sig 
nal to provide voltage proportional to 
velocity for accurate measurement of 
acceleration, displacement, velocity lex 
tron Electronics 


CIRCLE NO. 469 





PRODUCT 
MANAGER 
M.E., Ch.E. or E.E 


Technicaliy well versed in process cont 
automation and instrumentation. Must be 
able coordinator of sales, engineering, pr 
juction functions and have onsiderable 
ommercial sales experience in the indus 
trial field. Familiar with sales forecasting 
advertising and new product needs. This is 
a responsible position in a large wel 
established expanding company onven 
ently located Northern N. J 


Box +2145, c/o ISA Journal 














INSTRUMENT 
ENGINEERS 


r instrument engineer r 
istrument jepartment tf 


Piant | 3ted in entral 


experience 
na rr 


nstrumentation 


1a 6resume 


U. S. INDUSTRIAL 
CHEMICALS CO. 


Division of 


National Distillers & Chemical Corp 
99 Park Avenue New York 16, N. Y 

















SALES 
ENGINEERS 


NULLMATIC Industrial Instruments 
MOORE 
Pneumatic Comparator Gages 


additions to branct 


overing Philadel; 


reased 
engineering 
immediate opportunity outstanding 
men who | grow into management 
r 


positions in our growing system 
branch offices (now sixteen 

Engineering degree or equivalent ex 
perience in process plant work or pneu 
matic instrumentation is required. If 
interested, write in full confidence t 


J. R. Davis + Personnel Manager 
MOORE PRODUCTS CO. 
H & LYCOMING STREETS 
PHILADELPHIA 24, PA. 




















“TEACHING POSITION in Mechanical 
Engineering Department with special 
interest in Industrial Process Controls. 
Must have strong interest & Compe- 
tence in developing Process controls 
Laboratory. Masters Degree teaching & 
Industrial experience.” Write to S. 
Brooks Walton, Head, Mechanical En- 
gineering Department, San Jose State 
College, San Jose, California. 











INSTRUMENT 
ENGINEERS 


Responsible positions for graduate 
Chemical Mechanical Electrica 
engineers experienced in pneumatic 
ind/or electronic instrumentation 
in the petroleum, chemical or power 
fields. Must be capable of super- 
Vising instrument engineering 
large projects instrument applica- 
tion pecifications installation 
panel and console design, et 


on 


Liberal relocation allowances to Sar 
Francisco for you and your family 
Send confidential resume, including 
present and required starting salary 
to Manager of Technical Recruiting 
Personal interviews will be arranged 
for qualified candidates 


BECHTEL 
CORPORATION 


220 Montgomery Street 
San Francisco, California 








LOOKING FOR A REPRESENTATIVE, 
WANT TO FILL A POSITION, LOOKING 
FOR A POSITION? Use classified ad 
vertising in the ISA Journal. Send 
your copy, etc. to Classified Depart- 
ment, ISA Journal, 313 Sixth Ave., 
Pittsburgh 22, Pennsylvania. 


PROFESSIONAL 
LISTING 


Professional Listing and listing of consulting 
services (12 or 6 Times only) available in standard 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 

12 times within 12-month period 
Cost per monthly insertion 

6 times within 6-month period 
Cost per monthly insertion 


$9.00 


$10.00 





RECORDING CHARTS 


ar a 
ording chart source 
time, money and paper work. Send 
List and Catalog 


an supply @ you 


needs from one 


Now you 
strip re 
save 


for newly revised Stock 


TECHNICAL SALES CORPORATION 


189 Van Rensselaer St., Buffalo 10, New York 





| 
| 


apolis-Honeywell publication 


Electronic Test Instruments 


reference-catalog of 


New 


electronic test instruments and panel me 


combined 


ters for industrial and communications 


applications; detailed electric and me 


chanical specifications Catalog 2728 


Apparatus Co 
NO. 470 


Precision 


CIRCLI 


Industrial 


Photoelectric Tape Reader 


Digital data reader reads 
from recorders photoelectrically 
to 


standard 


tape tapes 


converts 


data electrical impulses; usable by 


business machines and display 


ADVINCO 
CIRCLE 


devices 


NO. 471 


Temperature Controllers 


Electronic indicating temperature 
are described 
MC-IB5A 


specifications 


How to 


trollers in a 4-page 


chure includes thermistor 
modifications 


Order 


probe spe 


cial teatures, and section 


Fenwal Ine 


CIRCLE NO. 4 


Miniature Timing Modules 


16-page illustrated catalog 25906, con 


tains data on controlled solid state timing 


modules; available as individual building 


missile, spacecraft 


In 


block units: for appli 


cations. Tempo Instrument 


CIRCLE NO. 47 


Rotameter Accessories 


New 


c samp s 


bulletin 
of 


= pives detais and 
fluid flow to 


ate alarms 


ice signalling ind 


Brooks 
CIRCLI 


pro\ simple contro 
Rotameter Co 


NQ. 474 
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CONFERENCE CALENDAR 





AUGUST 1960 


August 23-26—Western Electronic Show 
and Convention, Los Angeles, Calif 
Sponsors: IRE and WEMA. Contact 
WESCON, 1435 South La Cienga Blvd 
Los Angeles 35, California 


August 29-31—Gas Measurement Short 
Course, West Virginia University, Mor 
gantown, W. Va. Contact: Prof. R. E 
Hanna, University of West Virginia 
Morgantown, W. Va 


SEPTEMBER 1960 


*xSeptember 7-3—Joint Automatic Control 
Conference, MIT, Cambridge, Mass 
Sponsors: AIEE, ASME, AIChE, IRE, 
ISA. Contact: Dr. James Morley, John 
Hopkins U., Baltimore, Md 


September 12-23 — Summer Conference 
Course on Fundamental Principles of 
Nondestructive Testing, Ohio State 
University, Columbus, Ohio. Contact 
Prof. Roy B. McCauley, Dept. of Weld 
ing Engineering, 190 West 19th Ave 
Ohio State University, Columbus 10 
Ohio 


Fourth Annual Joint 


September 14-15 
Electronic Test 


Military-Industrial 
Equipment Symposium, Chicago, Il 
Sponsors: Office of the Director f 
Defense Research and Engineering and 
Department of the Army Signal Corps 
Contact: S. I. Cohn, Armour Researct 
Foundation, 10 West 35th St., Chicago 
16, I 


September 19-21-1960 National Symposium 
on Space Electronics and Telemetry 
Washington, D. C. Sponsor ‘eat Con 

tact: IRE, 1 East 79 St., N Bho ae = 


wxSeptember 26-30—ISA Instrument-Auto- 
mation 15th Annual Conference and 
Exhibit, New York Coliseum, New 
York City Contact: William Kushnick 
Executive Director, ISA, 313 6th Ave., 
Pittsburgh 22, Pa 


OCTOBER 1960 


October 3-5—7th Annual Meeting of IRE 
Professional Group on Nuclear Science 
ORNL, Gatlinburs Tenn Sponsor 
IRE-PGNS, ORNI Contact IR'E l 
East 79 St., N.Y. 21, N.Y 


wOctober 4-7—10th Annual Instrument 
Symposium and Research Equipment 
Exhibit, National Institutes of Health 
Bethesda, Md. Sponsors: Washington 
Sections ISA, AACC, ACS, SAB, SEBM 
Contact: Dr. Herman C. Ellinghausen 
Agricultural Research Center, U 
Department of Agriculture, Beltsville 
Md 


October 3-14—1960 Fall General Meeting of 
American Institute of Electrical Engi- 
neers, New York, N. Y Contact 
Clarke S. Dilke Associate Director 
Bu vughs ( p Research Center 
P Pennsylvania 


October 10-12—National Electronics Con- 
ference, Hotel Sherman, Chicago, III 
Contact: Prof. Thomas F. Jones, NEC 

rman, School of Elec 
Purdue University 


* Denotes ISA Sponsored or Participating Meeting 


October 12-14—4th Conference on Analyti- 
cal Chemistry in Nuclear Reactor 
pene. lst Conference on Nuclear 
Reactor emistry, Gatlinburg, Tenn 
Sponsor: Oak Ridge National Lab 
Contact: C. D. Susano, Oak Ridge Na- 
tional Lab., P. O. Box Y, Oak Ridge, 
Tenn 


October 14-15—Revolution in I':gh-Speed 
Photographic Processing, Washington 
D.C. Sponsor: Society of Photographic 
Scientists and Engineers Contact 
Sponsor, Box 1609, Main Post Office 
Washington, D.C 


*%x October 31-November 2 — 13th Annual 
Conference on Electrical Techniques 
in Medicine and Biology, Sheraton 
Park Hotel. Washington, D. C. Spon 
sors: IRE, ISA, AIEE. Contact: Dr. R 
L. Bowman, National Heart Institute 
Bethesda 14, Maryland 


NOVEMBER 1960 


November 15-16—12th Annual Mid-America 
Electronics Conference, Kansas City 
Mo. Sponsor: IRE. Contact: L. R. Criss- 
man, Trans World Airlines, 10 Richards 
Rd., Kansas City, Mo 


DECEMBER 1960 


December 13-15—1960 Eastern Joint Com- 
puter Conference, New York New 
York. Contact: 1960 Eastern Joint Con 
puter Conference P. O Box 2580 
Grand Central Statior N.Y. 17, N.Y 


December 26-31—127th Annual Meeting of 
the American Association for the Ad- 
vancment of Science, Philadelphia, Pa 
Contact AAAS 1515 Massachusett 
Ave N.W Washington 5, D.C 


JANUARY 1961 


*xJanuary 16-19—ISA Instrument Automa- 
tion Winter Conference and Exhibit 
Kiel Auditorium, St. Louis, Mis~~ uri 
Contact: William H. Kushnick, ~ u- 
tive og 4 ISA, 313 6th Ave. tts- 
burgh 22 


MARCH 1961 


*March 27-31—3rd Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Colum- 
bus, Ohio. Sponsors: ISA, AIP, NBS 
Contact Meeting Services Manager 
ISA, 313 Sixth Ave., Pittsburgh 22, Pa 


APRIL 1961 


wx April 17-19—7th ISA Symposium on In- 

strumental Methods of Analysis, Hous 
Meeting Service 
Pittsburg! 


ton, Texas. Contact 
Manager, ISA, 313 6th Ave 
22, Pa 


MAY 1961 


*% May 1-4—7th ISA Aero-Space Instrumen- 
tation Symposium, Ft. Worth, Texas 
Contact: W. J. Gabriel, Convair Divi 
sion, General Dynamics, Fort Wort! 


Texas 


*May 8-10—4th ISA Power Instrumenta- 
tion Symposium, Chicago, Ill. Contact 
Meeting Services Manager ISA, 31: 
6th Ave Pittsburgh 22, Pa 


mference, Chicago, Ill. Sponsors 
ISA, AIEE, ARS, IAS, IRE. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


ae 22-24—10th National Telemetering 
‘o 


*%&May 10-12—2nd Pulp and Paper Insiru- 
mentation S posium, Appleton, Wisc 
Sponsors: ISA and TAPPI. Contact 
Meeting Services Manager, ISA. 313 
6th Ave., Pittsburgh 22, Pa 


JUNE 1961 


*xJune 5-8 — ISA Instrument-Automation 
Summer Conference and Exhibit. 
Queen Elizabeth Hall, Toronto, Onta- 
rio, Canada. Contact: William H. Kush- 
nick, Executive Director, ISA, 313 6th 
Ave., Pittsburgh 22, Pa 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympoc- 
sium, East Lansing, Michigan. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


SEPTEMBER 1961 


*xSeptember 11-15—ISA Instrument Auto- 
mation Conference and Exhibit and 
16th Annual Members Meeting, Sports 
Arena, Los Angeles, Calif. Contact 
William H. Kushnick, Executive Di 
rector, ISA, 313 6th Ave., Pittsburgh 


22, Pa 


MARCH 1962 


%& March 26-23—-ISA Instrument-Automation 
ee. Conference and Exhibit. Mem 
orial Auditorium, Dallas, Texas. Con 
tact: William H. Kushnick, enecutive 
Director, ISA, 313 6th Ave., Pit 
burgh 22, Pa 


JUNE 1962 


*xJune 11-14—ISA Instrument Automation 
Summer Conference and Exhibit, Con- 
vention Hall, Seattle, Washington. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts 
burgh 22, Pa 


SEPTEMBER 1962 


*xSeptember 10-13 — ISA Instrument-Auto- 
mation Conference and Exhibit and 
17th Annual Members Meeting. Public 
Auditorium, Cleveland, Ohio. Contact 
William H. Kushnick, Executive Di- 
rector, ISA, 313 6th Ave., Pittsburgh 


22, Pa 
SEPTEMBER 1963 


wxSeptember 23-27—-ISA Instrument-Auto- 
mation Conference and Exhibit and 
18th Annual Members Meeting, Con- 
vention Hall, Philadelphia, Pa. ‘Con 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pittsburgh 
22, Pa 


SEPTEMBER 1965 


*xSeptember 27-October 1—ISA Instrument 
Rutomation Conference and Exhibil 
and 20th Annual Members Meeting 
Exposition Center, Chicago, Ill. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts 
burgh 22, Pa 





LAST CALL FOR 





ISA Instrument-Automation Conference and Exhibit and |5th Annual Members Meeting 
New York City, September 26-30 


Joint Automatic Control Conference, Massachusetts Institute of Technology, Cambridge, Mass., 


September 7-9 
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Only one way 
tO go... 


... That’s to automatic 
valve operators. Manual 
valve operation is just 
too haphazard — not to 
mention expensive. And you 
can automate without a 
lot of costly down time, 
too. General Controls’ famous 


Tork-Master® electric gear- 
driven operators adapt to 
existing manual valves right 
in the field. Or, if you’re 
considering replacement or 
new construction, it’ll pay 
you to check into the 
Hydramotor®, Hammel-Dahl 
and Foster lines of 
electro-hydraulic, pneumatic 
and steam specialty valves. 
Anyway at all, you’re 


automatically thinking 
General Controls. Check the 
information request card for 
your copy of the new Industrial 
Controls Catalog — or call 
your local General Controls 
factory branch office for 
more information. Your move. 


ey 
xe 


GENERAL CONTROLS 


Glendale, Calif. - Skokie, Ill. - Guelph, Ontario, Canada 


CIRCLE NO. 109 ON PAGE 108 





Electro-Hydraulic Valve Actuators 
by GPE Controls offer the simplest, most 
compact, lowest-cost way to operate control 
valves from an electric signal. Model 698 


shown positions 14” double-seated valve at 


1000 p.s.i. pressure drop, with input signal 
ranges of 1-5, 4-20, or 10-50 ma. Completely 


self-contained. Easy, low-cost installation. 
Position repeatability within .002” Auto- 
matic locking with power failure simplifies 
start-up of process. x 
Division | construction 
for hazardous service 
is standard. Other models 


available for heavier duty. 


VV//TE r aescriptive Terai 
GPE Controls, Inc. 
240 East Ontario Street «+ Ct 





PRECIS ON EQUIPMENT CORPORATION 


CIRCLE NO. 110 ON PAGE 108 
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